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HELP OF THP. INVENTION 
The present invention relates generally to the identification and isolation of novel DNA and to the 
recombinant production of novel polypeptides encoded by that DNA. 

BACKGROUND OF THP "^KNTTfiN 

Extracellular and membrane-bound proteins play important roles in the formation, differentiation and 
inaintenance of multicellular organisms. The fete of many individual cells, e.g., proliferation, migration, 
differentiation, or interaction with other cells, is typically governed by information received from other cells and/or 
me immediate environment. This information is often transmitted by secreted polypeptides (for instance, mitogenic 
factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and hormones) which are. in turn, 
received and interpreted by diverse cell receptors or membrane-bound proteins. These secreted polypeptides or 
signaling molecules normally pass through the cellular secretory pathway to reach their site of action in the 
extracellular environment, usually at a membrane-bound receptor protein. 

Secreted proteins have various industrial applications, including use as pharmaceuticals, diagnostics, 
biosensors and bioreactors. In fact, most protein drugs available at present, such as thrombolytic agents, interferons, 
interieukins, erythropoietins, colony stimulating factors, and various other cytokines, are secretory proteins. Their 
receptors, which are membrane-boimd proteins, also have potential as therapeutic or diagnostic agents. Receptor 
inmnnioadhesins. for instance, can be employed as therapeutic agents to block receptor-ligand interaction. 
Membrane-bound proteins can also be employed for screening of potential peptide or small molecule inhibitors of 
the relevamieceptor/Kgarid interact Suchnwnbraite^xnmdDrote^ cell receptors include, but are not limited 
to. cytokine receptors, receptor kinases, receptor phosphatases, receptors involved in cell-cell interactions, and 
cellular adhesin molecules like selectins and integrins. Transduction of signals that regulate cell growth and 
differentiation is regulated in part by phosphorylation of various cellular proteins. Protein tyrosine kinases, enzymes 
tku catalyze that pnxess, can ato^ Examples include fibroblast growth factorreceptor 

and nerve growth factor receptor. 

Efforts ate being undertaken by both and academfa to identify ict^ 
bound receptor proteins. Many efforts are focused on the screening of mammalian recombinant DNA libraries to 
identify the coding sequences for novel secreted and membrane-bound receptor proteins. Examples of screening 
methods and techniques are described in the literature [see, for example, Klein et al., Proc. Natl M 
22:7108-7113 (1996); U.S. Patent No. 5,536,637)]. ' 

We herein describe the tdrntifiration and (toracttrizanon of novel secreted and transmembrane polypeptides 
and novel nucleic acids encoding those polypeptides. 
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1. PR02l1nndPlini17 

Epidemiol growth factor (EGF) is a conventional mitogenic factor that stimulates the proliferation of various 
types of cells including epithelial cells and fibroblasts. EGF binds to and activates the EGF receptor (EGFR), which 
initiates intracellular signaling and subsequent effects. The EGFR is expressed in neurons of the cerebral cortex, 
cerebellum, and hippocampus in addition to other regions of the central nervous system (CNS). In addition, EGF is 
also expressed in various regions of the CNS. Therefore, EGF acts not only on mitotic cells, but also on postmitotic 
neurons. In fact, many studies have indicated mat EGF has neurotrophic or nenromodulatory effects on various types 
of neurons in the CNS. For example, EGF acts directly on culmred cerebral cortical and cerebellar neurons, 
enhancing neurite outgrowth and survival. On the other hand. EGF also ads on other cell types, including septal 
cholinergic and mesencephalic (topaminergic neurons, indirectly through glial cells. Evidence of the effects of EGF 
on neurons in the CNS is accumulating, but the mechanisms of action remain essentially unknown. EGF-induced 
signah^m mitotic cells is better understood dm m postmitotic iieurom. Studies of cloned pheochromocytoma PC12 
cells and culmred cerebral cortical neurons have suggested that the EGF-induced neurotrophic actions are mediated 
by sustained activation of the EGFR and ntitogen-activatcd protein kinase (MAPK) in response to EGF. The 
sustamediimacellnlarsignalii« correlates with the decreased rate of EGFR down-regulation, which might determine 
15 the response of neuronal cells to EGF. It is likely that EGF is a multi-potent growth factor that acts upon various 
types of cells including mitotic cells and postmitotic neurons. 

EGF is produced by the salivary and Bnmner's glands of the gastrointestinal system, kidney, pancreas, 
thyroid gland, pituitary gland, and the nervous system, and is found in body fluids such as saliva, blood! 
cerebrospinal fluid (CSF), urine, amniotic fluid, prostatic fluid, pancreatic juice, and breast milk, Plata-Salaman, 
20 Peptides 12: 633-663 (1991). 

EGF is mediated by its membrane specific receptor, which contains an intrinsic tyrosine kinase. Stoscheck 
et aL. J. Cell Biochem. 31: 135-152 (1986). EGF is believed to function by binding to the exrracelhuar portion of 
its receptor which induces a transmembrane signal that activates the intrinsic tyrosine kinase. 

Purification and sequence analysis of the EGF-like domain has revealed the presence of six conserved 
25 cysteine residues which cross-bind to create three peptide loops. Savage et aL, J. Biol. Chen. 248: 7669-7672 (1979). 
It is now generally known that several other peptides can react with the EGF receptor which share the same 
generalized motif X^X^CX^CXO^CX.. where X represents any am-cysteine amino acid, and n is a 
variable repeat number. Non isolated peptides having this motif include TGF-ct, amphiregulin, schwaimoma-derived 
growth factor (SDGF). nepamvbinding EGF-like growth factors and certain viraUy encoded peptides (e.g.. Vaccinia 
30 vims. Reisner, Nature 212: 801-803 (1985), Shope fibroma virus. Chang et aL. Mol Cell Biol. 7: 535-540 (1987). 
MoDuscum oontagksum. Porter and Archard, /. Gen. Virol, fig: 673-682 (1987). and Myxoma virus. Upton et aL. 
J. Virol fil: 1271-1275 (1987), Prigent and Lemoine. Prog. Growth Factor Res. ±: 1-24 (1992). 

EGF4ike domains are not confined to growth factors but have been observed in a variety of cell-surface and 
extraceBnlar proteins which have interesting properties in cell adhesion, protein-protein interaction and development, 
Laurence and Gustenson. Tumor BioL 11: 229-261 (1990). These proteins include blood coagulation factors (factors 
VI. DC. X. XII, protein C. protein S, protein Z. tissue plasminogen activator, urokinase), extracellular matrix 
components (laminin, cytotactin, entactin), cell surface receptors (LDL receptor, thrombomodulin receptor) and 
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immunity-related proteins (complement Clr, uromodulin). 

Even more interesting, the general structure pattern of EGF-like precursors is preserved through lower 
organisms as well as in mammalian cells . A number of genes with developmental significance have been identified 
in invertebrates with EGF-like repeats. For example, the notch gene of Drosophila encodes 36 tandemly arranged 
40 amino acid repeats which show homology to EGF, Wharton et al., Cell 43: 557-581 (1985). Hydropathy plots 
indicate a putative membrane spanning domain, with the EGF-related sequences being located on the extracellular 
side of the membrane. Other homeotic genes with EGF-like repeats include Delta, 95F and 5ZD which were 
identified using probes based on Notch, and the nematode gene Un-12 which encodes a putative receptor for a 
developmental signal transmitted between two specified cells. 

Specifically, EGF has been shown to have potential in the preservation and maintenance of gastrointestinal 
nwcosa and the repair of acute and chronic mucosal lesions, Konturek et al., Eur. J. Gastroenterol Hepatol 1 (10), 
933-37 (1995), including the treatment of necrotizing enterocolitis, Zollinger-EUison syndrome, gastrointestinal 
ulceration gastrointestinal ulcerations and congenital microvillus atrophy, Guglietta and Sullivan, Eur. J. 
Gastroenterol Hepatol, 2(10). 945-50 (1995). Additionally, EGF has been impUcated in hair follicle differentiation; 
du Cros, /. Invest. Dermatol 1Q1 (1 Suppl.), 106S-113S (1993), flillier, Gin. Endocrinol. 32(4), 427-28 (1990); 
15 kidney function, Hamm et al., Semin. Nephrol. 12 (1): 109-15 (1993), Harris, Am. J. Kidney Dis. 12(6): 627-30 
(1991); tear fluid, van Setten et al., Int. Ophthalmol 15(6); 359-62 (1991); vitamin K mediated blood coagulation, 
Stenflo et al., BloodTSO): 1637-51 (1991). EGF is also implicated various skin disease characterized by abnormal 
keratinocyte differentiation, e.g., psoriasis, epithelial cancers such as squamous cell carcinomas of the lung, 
epidermoid carcinoma of the vulva and gliomas. King et al., Am. J. Med. Sci. 22fi: 154-158 (1988). 

Of great interest is mounting evidence that genetic alterations in growth factors signaling pathways are 
closely linked to developmental abnormalities and to chronic diseases including cancer. Aaronson, Science 254 : 
1146-1153 (1991). For example, c-erb-2 (also known as HER-2). a proto-oncogene with close structural similarity 
to EGF receptor protein, is overexpressed in human breast cancer. King et al. , Science 222: 974-976 (1 985); Gullick, 
Hormones and their actions, Cooke et al. f eds, Amsterdam, Elsevier, pp 349-360 (1986). 

We herein describe the identification and characterization of novel polypeptides having homology to EGF, 
wherein those polypeptides are herein designated PR0211 and PR0217. 
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2. PRO230 

Nephritis is a condition characterized by inflammation of die kidney affecting die structure and normal 
30 function of the kidney. This amdition can be chronic or acute and is generally caused by infection, degenerative 
process or vascular disease. In all cases, early detection is desirable so that the patient with nephritis can begin 
treatment of the condition. 

An approach to detecting nephritis is to determine die antigens associated with nephritis and antibodies 
thereto. In rabbit, a tubulointerstitial nephritis antigen (TTN-ag) has been reported in Nelson, T. R., et al., J. Biol. 
35 Cbsm., 270<27):16265-70 (Jury 1995) (GENRANK/U24270). This study reports that the rabbit TIN-ag is a basement 
membrane glycoprotein having a predicted amino acid sequence which has a carboxy 1-tenninal region exhibiting 30 % 
homology with human preprocathepsin B, a member of the cystein proteinase family of proteins. It is also reported 
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that the rabbit ITN-ag has a domain in the arnincHenmnal region containing an epidermal growth factor-like motif 
that shares homology with laminin A and S chains, alpha 1 chain of type I collagen, von Willetamd's factor and 
mucin, indicating structural and functional similarities. Studies have also been conducted in mice. However, h is 
desirable to identify tubulointerstitial nephritis antigens in humans to aid in the development of early detection 
methods and treatment of nephritis. 
5 Proteins which have homology to tubulointerstitial nephritis antigens are of particular interest to the medical 

and industrial communities. Often, proteins having homology to each other have similar function. It is also of 
interest when proteins having homology do not have similar functions, indicating that certain structural motifs identity 
information other than function, such as locality of function. We herein describe the identification and 
characterization of a novel polypeptide, designated hgerein as PRO230, which has homology to tubulointerstitial 
10 nephritis antigens. 

3. PRQ232 

Stem cells are undifferentiated cells capable of (a) proliferation, (b) self maintenance, (c) the production of 
a large number of differentiated functional progeny, (d) regeneration of tissue after injury and/or (e) a flexibility in 
the use of these options. Stem cells often express cell surface antigens which are capable of serving as cell specific 
markets that can be exploited to identify stem cells, thereby providing a means for identifying and isolating specific 
stem cell populations. 

Having possession of different stem cell populations will allow for a number of important applications. For 
example, possessing a specific stem cell population will allow for the identification of growth factors and other 
proteins which are involved in their proliferation and differentiation. In addition, there may be as yet undiscovered 
proteins which are associated with (1) the early steps of dedication of the stem cell to a particular lineage. (2) 
prevention of such dedication, and (3) negative control of stem cell proliferation, all of which may be identified if 
one has possession of the stem cell population. Moreover, stem cells are important and ideal targets for gene therapy 
where die inserted genes promote the health of die individual into whom the stem cells are transplanted. Finally, stem 
cells may play important roles in transplantation of organs or tissues, for example liver regeneration and skin 
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Given the importance of stem cells in various different applications, efforts are currently being undertaken 
by both industry and acidemia to identity new, native stem cell antigen proteins so as to provide specific cell surface 
markers for identifying stem cell populations as well as for providing insight into the functional roles played by stem 
cell antigens in cell proliferation and differentiation. We herein describe the identification and characterization of 
novel polypeptides having homology to a stem cell antigen, wherein those polypeptides are herein designated as 
PR0232 polypeptides.. 



: or m 



4. 

Growth factors are molecular signals or mediators that enhance cell growth or proliferation, alone « 
concert, by binding to specific cell surface receptors. However, there are other cellular reactions than only growth 
upon expression to growth factors. As a result, growth factors are better characterized as multirunctional and potent 
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cellular regulators. 1neir biological effects include proliferation, chemotaxis and stimulation of extracellular matrix 
production. Growth factors can have both stimulatory and inhibitory effects. For example, tnmsfonmng growth 
fector (TCF-p) is highly pleiotropic and can stimulate proliferation in some cells, especially connective tissue, while 
being a potent inhibitor of proliferation in others, such as lymphocytes and epithelial cells. 

The physiological effect of growth stimulation or inhibition by growth factors depends upon the state of 
5 development and diflbrmtiation of me target tissue. The mechanism of local cellular regulation by classical exocrine 
molecules involves comprehends autocrine (same cell), juxtacrine (neighbor cell), and paracrine (adjacent cells) 
pamways. Peptide growth factors are elements of a complex biological language, providing the basis for intercellular 
c omrm i rri ca tio a They permit cells to convey information between each other, mediate interaction between cells and 
change gene expression. The effect of these multifunctional and phuipotent factors is dependent on the presence or 

10 absence of other peptides. 

FGM is a member of the fibroblast growth factors (FGFs) which are a family of heparin-bmding, potent 
mitogens for both normal diploid fibroblasts and established cell lines, Gospodarowicz et al (1984J. Proc. Natl 
Acad. Sd. USA 81:6963. The FGF family comprises acidic FGF (FGF-1), basic FGF (FGF-2), INT-2 (FGF-3), K- 
FGF/HST (FGF-4), FGF-5, FGF-6, KGF (FGF-7), AIGF (FGF-8) among others. All FGFs have two conserved 

15 cysteine residues and share 30-50% sequence homology at the amino acid level. These factors are mitogenic for a 
wide variety of normal diploid mesoderm-derived and neural crest-derived cells, including granulosa cells, adrenal 
cortical cells, clxmdrocytes, myoblasts, corneal and vascular endothelial cells (bovine or human), vascular smooth 
muscle cells, lens, retina and prostatic epithelial cells, oUgodendrocytes, astrocytes, clmmdocytes, myoblasts and 
osteoblasts. 

Fibroblast growth factors can also stimulate a large mrrnber of cell types in a non-mitogenic manner. These 
activities include promotion of cell migration into wound area (chemotaxis) , initiation of new blood vessel formulation 
(angiogenesis), modulation of nerve regeneration and survival (neurotrophism), modulation of endocrine functions, 
and stimulation or suppression of specific cellular protein expression, extracellular matrix production and cell 
survival. Baird & Bohlen, Haofoookof Exp. PharmacoL 95(1): 369-418, Springer, (1990). These properties provide 
a basis for using fibroblast growth factors in therapeutic approaches to accelerate wound healing, nerve repair, 
collateral blood vessel formation, and the like. For example, fibroblast growth factors have been suggested to 
minimize myocardium damage in heart disease and surgery (U.S.P. 4,378,347). 

FGF-8, also known as androgen-induced growth factor (AIGF) , is a 21 5 amino acid protein which shares 
30-40% sequence homology with the other members of the FGF family. FGF-8 has been proposed to be under 
androgenic regulation and induction in the mouse mammary carcinoma cell line SC3. Tanaka et al., Proc. Natl 
Acad. Sd. USA ffi: 8928-8932 (1992); Sato et al, J. Steroid Biochenu Molec. Biol 42: 91-98 (1993). As a result, 
FGF-8 may have a local role in the prostate, which is known to be an androgen-responsive organ. FGF-8 can also 
be oncogenic, as it displays transforming activity when transfected into NIH-3T3 fibroblasts. Kouhara et al., 
Ono^ene 2 455462 (1994). WMk FGF^ has been a^tectedm heart brain, lung, kidney, testis, rirostate and ovary, 
expression was also detected in the absence of exogenous androgens. Schmitt etal.,J. Steroid Biochenu Mol Biol 
5Z(*4): 173-78(1996). 
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FGF-8 shares the property with several other FGFs of being expressed at a variety of stages of murine 
embryogenesis, which supports the theory that the various FGFs have multiple and perhaps coordinated roles in 
differentiation and embryogenesis. Moreover, FGF-8 has also been identified as a protooncogene that cooperates 
wim Wnt-1 in the process of mammary tumorigenesis (Shackleford et al. t Proc. Natl. Acad. Sci. USA 2Q, 740-744 
(1993); Heikmheimo et al.. Mech. Dev. 48: 129-138 (1994)). 

In contrast to the other FGFs, FGF-8 exists as three protein isoforms, as a result of alternative splicing of 
the primary transcript. Tanakaetal., supra. Normal adult expression of FGF-8 is weak and confined to gonadal 
tissue, however northern blot analysis has indicated that FGF-8 mRNA is present from day 10 through day 12 or 
murine gestation, which suggests that FGF-8 is important to normal development. Heikmheimo et al., Mech Dev. 
48(2): 129-38 (1994). Further in situ hybridization assays between day 8 and 16 of gestation indicated initial 
expression in the surface ectoderm of the first bronchial arches, the frontonasal process, the forebrain and the 
midbrain-hindbrain junction. At days 10-12, FGF-8 was expressed in the surface ectoderm of the forelimb and 
hindlimb buds, the nasal its and nasopharynx, the infunmlmlum and in the telencephalon, diencephalon and 
metencephalon. Expression continues in the developing hindlimbs through day 13 of gestation, but is undetectable 
thereafter. The results suggest that FGF-8 has a unique temporal and spatial pattern in embryogenesis and suggests 
15 a role for this growth factor in multiple regions of ectodermal differentiation in the post-gastrulation embryo. 

We herein describe the identification of novel poypeptides having homology to FGF-8, wherein those 
polypeptides are heein designated PRQ187 polypeptides. 
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5. PRQ265 

20 Protein-protein interactions include receptor and antigen complexes and signaling mechanisms. As more 

is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. Thus, 
the uiiderlymg mechanisms of protein-protein interactions are of interest to the scientific and medical community. 

All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 
locations. The crystal structure of ribonuclease inhibitor protein has revealed mat leucine-rich repeats correspond 
to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with one surface 
exposed to solvent, so that the protein acquires an unusual, nonghibular shape. These two features have been 
indicated as responsible for the protein-biiiding functions of proteins containing leucine-rich repeals. See, Kobe and 
30 Deisenhofer, Trends Biochem Sci 19(10):415-421 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers , orienting and 
ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, tissue 
repair, and tumor stroma formation. Iozzo, R. V., CritRev. Bioch em. Mol Bin! 32(2):141-174 (1997). Others 
studies inxjlicating leucine rich proteins in wound healing and tissue repair are De La Salle, C, etal.. Youv. Rev. 
35 FT . HermtoJ . (Germany), 37(4)215-222 (1995), reporting mutations in the leucine rich motif in a complex associated 
with the bleeding disorder Bernard-Soulier syndrome and Chlemetsoii, K. J., Thromh. Hnemnit (Germany), 
74(1):111-116 (July 1995), reporting mat platelets have leucine rich repeats. Another protein of particular interest 
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which has been reported to have leucine-rich repeats is the SLIT protein which has been reported to be useful in 
treating neurovegetative diseases such as Alzheimer's disease, nerve damage such as in Parkinson's disease, and 
for diagnosis of cancer, see, ArtavanistsakDnas, S. and Romberg, J. M., WO9210518-A1 by Yale University. Other 
studies reporting on me biological functions of proteins having leucine-rich repeats include: Tayar, N., et al., Mol. 
CeH IBpdQcrjnQl ., (Ireland), 125(l-2):65-70 (Dec. 1996) (gonadotropin receptor involvement); Mrura, Y., et al., 
5 Nippon Rinsfro (Japan), 54(7): 1784-1789 (July 1996) (apoptosis involvement); Harris, P. C, et al., J. Am. Soc 
MPPhTOL 6(4):1125-U33 (Oct. 1995) (kidney disease involvement); and Ruoslahti, E. I., et al., WO9110727-A by 
La JoUa Cancer Research Foundation (decorin binding to transforming growth factor-P involvement for treatment 
for cancer, wound healing and scarring). Also of particular interest is fibromodulin and its use to prevent or reduce 
dermal scarring. A study of fibromodulin is round in U.S. Patent No. 5,654,270 to Ruoslahti, et al. 

10 Efforts are therefore being undertaken by bom industry and academia to identify new proteins having leucine 

rich repeats to better understand protein-protein interactions. Of particular interest are those proteins having leucine 
rich repeats and homology to known proteins having leucine rich repeats such as fibromodulin, the SUT protein and 
platelet glycoprotein V. Many efforts are focused on the screening of mammalian recombinant DNA libraries to 
identify the coding sequences for novel secreted and membrane-bound proteins having leucine rich repeats. We 

15 herein describe the identification and characterization of novel polypeptides having homology to fibroinodulin. herein 
designated as PRQ265 polypeptides. 

6. PR Q2H 9 

Human matrilin-2 polypeptide is a member of the von Willebrand factor type A-like module superfamily . 

20 von Willebrand factor is a protein which plays an miportant role in the maintenence of hemostasis . More specifically, 
von Willebrand factor is a protein which is known to participate in platelet-vessel wall interactions at the site of 
vascular injury via its ability to inti^ and fom The absence of von Willebrand factor 

in the blood causes an abnormality with the blood platelets that prevents platelet adhesion to the vascular wall at the 
site of the vascular injury. The result is the propensity for brusing, nose bleeds, intestinal bleeding, and the like 

25 comprising von Willebrand' s disease. 

Given the physiological importance of the blood clotting factors , efforts are currently being undertaken by 
both industry and academia to identify new, native proteins which may be involved in the coagulation process. We 
herein describe the Mentificatirm of a novel full-length polypeptide which possesses homology to the human matriiin-2 
precursor polypeptide. 

30 

7. mom 

The cell surface protein HCAR is a menArane-bound protein mat acts as a receptor for subgroup C of the 
adenoviruses and subgroup B of the coxsackieviruses. Urns, HCAR may provide a means for imsbating viral 
infection of cells in that die presence of the HCAR receptor on the cellular surface provides a binding site for viral 
35 particles, thereby facilitating viral infection. 

In light of the physiological importance of membrane-bound proteins and specficialry those which serve a 
cell surface receptor for viruses , efforts are currently being undertaken by both industry and academia to identify 
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new, native membrane-bound receptor proteins. Many of these efforts are focused on the screening of mammalian 
recombinant DNA Ubraries to klentify the coding sequences for novel receptor proteins. We terein describe a novel 
xnembrane-bound polypeptide (designated herein as PR0246) having homology to the cell surface protein HCAR and 
to various tumor antigens including A33 and carcinoembryonic antigen, wherein this polypeptide may be a novel cell 
surface virus receptor or tumor antigen. 

5 

8. PRQ228 

There are a number of known seven transrnembrane proteins and within mis family is a group which includes 
CD97 and EMR1. CD97 is a seven-span traiismembrane receptor which has a cellular ligand, CD55, DAF. 
Hamann, et al., f, Exp , Med . (U.S.), 184(3):1189 (1996). Additionally. CD97 has been reported as being a 

10 dedifferentiatim carcinomas and as associated with mflammation. Aust, et al.. Cancer Res . 

(U.S.), 57(9):1798 (1997); Gray, et al., J. Innminol. (U.S.). 157(12):5438 (1996). CD97 has also been reported as 
being related to the secretin receptor superfamily, but unlike known members of that family , CD97 and EMR1 have 
extended extracellular regions mat possess several EGF domains at the N-terminus. Hamann, et al., fieBojniss, 
32(1):144 (1996); Harmann, et al., LimmuM., 155(4):1942 (1995). EMR1 is former described in Lin, et al., 

15 Genomics , 41(3):301 (1997) and Baud, et al., Genomics, 26(2):334 (1995). While CD97 and EMR1 appear to be 
related to the secretin receptors, a known member of the secretin family of G proteirhcoupled receptors includes the 
alpha-latroxin receptor, latrophilin, which has been described as calcium independent and abundant among neuronal 
tissues. Lelianova, et al., J t piol, Cfaem,, 272(34). 21504 (1997); Davletov, et al., J. Biol. Chem (U.S.). 
271(38):23239 (1996). Both members of the secretin receptor superfarnily and non-members which are related to 

20 the secretin receptor superfarnily. or CRF and calcitonin receptors are of interest. In particular, new members of 
these families, identified by their homology to known proteins, are of interest 

Efforts are being undertaken by bom industry and academia to identify new membrane-bound receptor 
proteins, particularly transmembrane proteins with EGF repeats and large N-terniinuses which may belong to the 
family of seveinraminembrane proteins of which CD97 and EMR1 are rnembers. We herein describe the 

25 identification and charactization of novel polypeptides having homology to CD97 and EMR1, designated herein as 
PR0228 polypeptides. 

9. EKQSia 

Growth factors are molecular signals or mediators that enhance cell growth or proliferation, alone or in 
30 concert, by binding to specific cell surface receptors, however, mere are other rclhilar reactions than only growth 
upon expression to growm factors. As a result, growth factors are better characterized as multifunctional and potent 
cellular regulators. Their biological effects include proliferation, chemotaxis and stimulation of extracellular matrix 
production. Growth factors can have both stimulatory and inhibitory effects. For example, transformmg growth 
factors (TGF-P) is higjuy pleiotropic and can stimulate proliferation in some cells, especially connective tissues, while 
35 being a potent inhibitor of proliferation in others, such as ryrnphocytes and epithelial cells. 

The physiological effect of growth stimulation or inhibition by growm factors depends upon the state of 
d^opmentanddmrentiationofu^ The mecnanism of local cellular regulation by classical endocrine 
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molecules comprehends autocrine (same cell), juxtacrine (neighbor cell), and paracrine (adjacent cell) pathways. 
Peptide growth factors are elements of a complex biological language, providing the basis for intercellular 
communication. They permit cells to convey information between each other, mediate interaction between cells and 
change gene expression, the effect of these multifunctional and pluripotent factors is dependent on the presence or 
absence of Qther peptides. 

Fibroblast growth factors (FGFs) are a family of heparin-binding, potent mitogens for both normal diploid 
fibroblasts and established cell lines, Godpodarowicz, D. etaL (1984), Proc. Natl. Acad. Sci. USA 81: 6983. the FGF 
fernily comprises acidic FGF (FGF-1), basic FGF (FGF-2), INT-2 (FGF-3), K-FGF/HST (FGF-4), FGF-5, FGF-6, KGF 
(FGF-7), AIGF (FGF-8) among others. All FGFs have two conserved cysteine residues and share 30-50% sequence 
homology at the amino acid level. These factors are mitogenic for a wide variety of normal diploid mesoderm-derived 
and neural crest-derived cells, inducing granulosa cells, adrenal cortical cells, chrondocytes, myoblasts, corneal and 
vascular endothelial cells (bovine or human), vascular smooth muscle cells, lens, retina and prostatic epithelial cells, 
ohgcdendrocytes, astrocytes, chrondocytes, myoblasts and osteoblasts. 

Fibroblast growth factors can also stimulate a large number of cell types in a non-mitogenic manner. These 
activities include promotion of cell migration into a wound area (chemotaxis), initiation of new blood vessel formulation 
15 (angiogenesis), modulation of nerve regeneration and survival (neurotrophism), modulation of endocrine functions, and 
stimulation or suppression of specific cellular protein expression, extracellular matrix production and cell survival 
Baird, A. & Bohlen, P., Handbook of Exp. PhrmacoL 25(1): 369-418 (1 990). These properties provide a basis for 
using fibroblast growth factors in therapeutic approaches to accelerate wound healing, nerve repair, collateral blood 
vessel formation, and the like . For example, fibroblast growth factors, have been suggested to nunimize myocardium 
20 damage in heart disease and surgery (U.SP. 4,378,437). 

We herein describe the identification and characterization of novel polypeptides having homology to FGF, 
herein designated PRQ533 polypeptides. 



30 



10. ERQ245 

25 Some of me most important proteins involved in the above described regulation and modulation of cellular 

processes are the enzymes which regulate levels of protein phosphorylation in the cell. For example, it is known mat 
me transduction of signals mat regulate cell growth and differeritiation is regulated at least in part by phosphorylation 
and dephosphorylation of various cellular proteins. The enzymes mat catalyze mese proa^ inching the protem 
kinases , which function to phosphorylate various cellular proteins , and the protein phosphatases , which function to 
remove phosphate residues firo varais cellular protems. The balance of the level of protein phosphorylation in me 
cell is thus mediated by the relative activities of these two types of enzymes. 

Although marry protein kinase enzymes have been identified, the physiological role played by many of these 
catalytic proteins has yet to be elucidated. It is well known, however, mat a number of the known protein kinases 
mnction to phosphorylate tyrosine residues in proteins, thereby leading to a variety of different effects. Perhaps most 
importantly , there has been a great deal of interest in the protein tyrosine kinases since the discovery mat many 
oncogene products and growth factors possess intrinsic protein tyrosine kinase activity. There is, therefore, a desire 
to identify new members of the protein tyrosine kinase family. 
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Given the physiological importance of the protein kinases , efforts are being undertaken by both industry and 
academia to identify new, native kinase proteins. Many of these efforts are focused on the screening of mammalian 
recombinant DNA libraries to identify the coding sequences for novel kinase proteins. We herein describe the 
identification and characterization of novel polypeptides having homology to tyrosine kinase proteins, designated 
herein as PR0245 polypeptides. 

5 

11. PRO220. PRQ221 and PKQ227 

Protein-protein interactions include receptor and antigen complexes and signaling mechanisms. As more 
is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. Thus, 

10 the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical community. 

All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 
locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats correspond 
to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with one surface 

15 exposed to solvent, so that the protein acquires an unusual, nonglubular shape. These two features have been 
indicated as responsible tor the protein-binding functions of proteins containing leucine-rich repeats. See, Kobe and 
Deisenhofer, Trepds Pjpchgm, Sd, 19(10):41S421 (Oct 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, tissue 

20 repair, and tumor stroma formation. Iozzo, R. V., Crit. Rev. Binc hem. Mol. Biol 32(2): 141-174 (1997). Others 
studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C.etaL, Vouv. Rev. 
Fr, fflemattl (Germany), 37(4)215-222 (1995), reporting mutations in the leucine rich motif in a complex associated 
with the bleeding disorder Bernara%Soulier syndrome and Chlemetson. K. J., Thromb. Haemnst (Germany), 
74(1):111-116 (My 1995), reporting that platelets have leucine rich repeats. Another protein of particular interest 

25 which has been reported to have leucine-rich repeats is the SLTT protein which has been reported to be useful in 
treating neurodegenerative diseases such as Alzheimer's disease, nerve damage such as in Parkinson's disease, and 
for diagnosis of cancer, see, ArtavarristsakDnas, S. and Romberg. J. M., WO9210518-A1 by Yale University. Other 
studies reporting on die biological functions of proteins having leucine-rich repeats include: Tayar, N., et al., Mol. 
CeU Endocri n ol , (Ireland), 125(l-2):65-70 (Dec. 1996) (gonadotropin receptor involvement); Mrura, Y., et al., 

30 Nippon RimtlO (Japan), 54{7):1784-1789 (July 19%) (apoptosis involvement); Harris, P. C, et al., J. Am. Soc 
MgtaaL 6(4): 1125-1 133 (Oct. 1995) (kidney disease involvement); and Ruoslahti, E. I., et al., WO9110727-A by 
La JoDa Cancer Research Foundation (decorin binding to transfonmng growth factor? involvement for treatment for 
cancer, wound healing and scarring). 

Efforts are therefore being undertaken by both industry and academia to identify new proteins having leucine 

35 rich repeats to betoundersta^ Of particular interest are those proteins having leucine 

rich repeats and homology to known proteins having leucine rich repeats such as the SUT protein and platelet 
glycoprotein V. 
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12. PRQ258 

Immunoglobulins are antibody molecules, the proteins mat function both as receptors for antigen on me B- 
cell membrane and as the secreted products of the plasma cell, like all antibody molecules, immunoglobulins 
perform two major functions: they bind specifically to an antigen and they participate in a limited number of 
bk)logical enactor funcr^ Therefore, new members of the Ig superfiuniry are always of interest. Molecules which 
act as receptors by various viruses and those which act to regulate hnmune function are of particular interest. Also 
of particular interest are those molecules which have homology to known Ig family members which act as virus 
receptors or regulate immune function. Thus, molecules having homology to poliovirus receptors, CRTAM and 
CD166 (a ligand for lymphocyte antigen CD6) are of particular interest. 

Extracellular and membrane-bound proteins play important roles in the formation, differentiation and 
maintenance of multicellular organisms. The fate of many individual cells, e.g., proliferation, migration, 
difereiiliariori, or interaction with other cells, is typically governed by information received from other cells and/or 
the immediate environment. This information is often transmitted by secreted polypeptides (for instance, mitogenic 
factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and hormones) which are, in turn, 
received and interpreted by diverse cell receptors or membrane-bound proteins. These secreted polypeptides or 
15 signaling molecules normally pass through the cellular secretory pathway to reach their site of action in the 
extracellular environment, usually at a membrane-bound receptor protein. 

We herein describe the identification and characterization of novel polypeptides having homology to 
CRTAM, designated herein as PRQ258 polypeptides. 

20 is. mom 

Protein-protein interactions include receptor and antigen complexes and signaling mechanisms. As more 
is known about the structural and functional niechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily rriampulated to regulate the particular result of the protein-protein interaction. Thus, 
the underlying mechanisms of protem-protein interactions are of interest to the scientific and medical cornmunity . 

All proteins comaining leucine-rich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 
locations. The crystal structure of ribomiclease inhibitor protein has revealed that leucine-rich repeats correspond 
to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with one surface 
exposed to solvent, so that the protein acquires an unusual, nonglobular shape. These two features have been 
indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. See, Kobe and 
Deisenhofer, Trends Binchem Sri 19(10):415-421 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
ordering collagen fibrils Airing ontogeny and are involved in pathological processes such as wound healing , tissue 
iej^, aol tumor stroma formation. Iozzo. R. V.. Crit. Rev, Bior.hpm fejo] Biol 32Q) :141-174 (1°°?) Others 
35 studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle. C ■ . et al. . Vouv , Rev 
ft . HematPl (Germany), 37(4)215-222 (1995), reporting mutations in the leucine rich motif in a complex associated 
with the bleeding disorder Bernard-Soulier syndrome and Chlemetson, K. J., Thrornb. Haemost (Germany), 
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74(1):111-116 (July 1995), reporting that platelets have leucine rich repeals. Another protein of particular interest 
which has been reported to have leucine-rich repeats is the SLIT protein which has been reported to be useful in 
treating neuro-degeneiative diseases such as Alzheimer's disease, nerve damage such as in Parkinson's disease, and 
for diagnosis of cancer, see, Artavarristsakonas, S. and Rothberg, J. M., WO9210518-A1 by Yale University. Other 
studies reporting on the biological functions of proteins having leucine-rich repeats include: Tayar, N., et al., MfiL 
Ce l l . Endpcnnol ., (Ireland), 125(l-2):65-70 (Dec. 1996) (gonadotropin receptor involvement); Miura, Y., et al., 
N i ppon R i nstlO (lapan). 54(7):1784-1789 (July 1996) (apoptosis involvement); Harris, P. C, et al.. J. Am. Sne. 
Mahal, 6(4):1125-1133 (Oct. 1995) (kidney disease involvement); and Ruoslahti, E. I., etaJ., W091KJ727-A by 
La Jolla Cancer Research Foundation (decorin binding to transforming growth fectorp. involvement for treatment for 
cancer, wound healing and scarring). 

Efforts are therefore being undertaken by both industry and academia to identify new proteins having leucine 
rich repeats to better understand protein-protein interactions, neuronal development and adhesin molecules. Of 
particular interest are those proteins having leucine rich repeats and homology to known proteins having leucine rich 
repeats such as the SLIT protein. We herein describe novel polypeptides having homology to SLIT, designated herein 
as PR0266 polypeptides. 



14. ERoag 

Thrombomodulin binds to and regulates the activity of thrombin. It is important in the control of blood 
coagulation. Thrombomodulin functions as a natural anticoagulant by accelerating the activation of protein C by 
thrombin. Soluble thrombomodulin may have therapeutic use as an antithrombotic agent with reduced risk for 
hemonhage as compared with heparin. Thrombomodulin is a cell surface trans-membrane glycoprotein, present on 
endothelial cells and platelets. A smaller, functionally active form of thronjbonwdnlin circulates in the plasma and 
is also found in urine. (In HaeberB, A.. Human Protein Data, VCH Oub., N.Y., 1992). Peptides having homology 
to thrombomodulin are particularly desirable. 

We herein describe die identification and characterization of novel polypeptides having homology to 
25 thrombomodulin, designated herein as PR0269 polypeptides. 

15. PRQ287 

Procollagen C-proteinase enhancer protein binds to and enhances the activity of bone morphogenic protein 
"BMPl'/procollagen C-protanase (PCP). It plays a role in extracellular matrix deposition. BMP 1 proteins may be 
used to induce bone and/or cartilage fonnation and m wound healing a^ Therefore, procollagen C- 

proteinaseenhanoerprotein, BMP1 and proteins having homology thereto, are of interest to the scientific and medical 
communities. 

We herein describe the identification and characterization of novel polypeptides having homology to 
procollagen C-proteinase enhancer protein precursor and procollagen C-proteinase enhancer protein, designated herein 
35 as PR0287 polypeptides. 
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16. E RQ214 

Growth factors arc molecular signals or mediators that enhances cell growth or proliferation, alone or in 
concert, by binding to specific cell surface receptors. However, there are other cellular reactions than only growth 
upon expression to growth factors. As a result, growth factors are better characterized as multifunctional and potent 
cellular regulators. Their biological effects include proliferation, chemotaxis and stimulation of extracellular matrix 
5 production. Growth factors can have both stimulatory and inhibitory effects. For example, transforming growth 
factor p (TGF-P) is highly pleiotropic and can stimulate proliferation in some cells, especially connective tissue, while 
being a potent inhibitor of proliferation in others, such as lymphocytes and epithelial cells. 

The physiological effect of growth stimulation or inhibition by growth factors depends upon the state of 
development and differentiation of the target tissue. The mechanism of local cellular regulation by classical endocrine 
10 molecules involves comprehends autocrine (same cell), juxtacrine (neighbor cell), and paracrine (adjacent cells) 
pathways. Peptide growth factors are elements of a complex biological language, providing the basis for intercellular 
communication. They permit cells to convey information between each other, mediate interaction between cells and 
change gene expression. The effect of these multifunctional and phiripotent factors is dependent on the presence or 
absence of other peptides. 

15 Epidermal growth factor (EGF) is a conventional nritogenic factor that stimulates the proliferation of various 

types of cells induding epithelial cells and fibroblasts. EGF binds to and activates the EGF receptor (EGFR), which 
initiates intracellular signaling and subsequent effects. The EGFR is expressed in neurons of the cerebral cortex, 
cerebellum, and hippocampus in addition to other regions of the central nervous system (CNS). In addition, EGF is 
also expressed in various regions of the CNS. Therefore, EGF acts not only on mitotic cells, but also on postmitotic 

20 neurons. In fact, marry studies have indicated that EGF has neurotrophic or neuromodulatory effects on various types 
of neurons in the CNS. For example, EGF acts directly on cultured cerebral cortical and cerebellar neurons, 
enliancing neurite outgrowth and survival. On the other hand, EGF also acts on other cell types, including septal 
cholinergic and mesencephalic dopaminergic neurons, indirectly through glial cells. Evidence of the effects of EGF 
on neurons in the CNS is accumulating, but the mechanisms of action remain essentially unknown. EGF-induced 

25 s ign a lin g in mitotic cells is better understood than in rjostrrritotic neurons . Studies of cloned pheochromocytoma PC 12 
cells and cultured cerebral cortical neurons have suggested that the EGF-induced neurotrophic actions are mediated 
by sustained activation of the EGFR and mitogen-activated protein kinase (MAPK) in response to EGF. The 
sustained mnacelh^ the decreased rate of EGFR down-regulation, which might Determine 

the response of neuronal cells to EGF. It is likely that EGF is a multi-potent growth factor that acts upon various 

30 types of cells including mitotic cells and postmitotic neurons. 

EGF is produced by the salivary and Bnmner's glands of the gastrointestinal system, kidney, pancreas, 
thyroid gland, pituitary gland, and the nervous system, and is found in body fluids such as saliva, blood, 
cerebrospinal fluid (CSF), urine, amniotic fluid, prostatic fluid, pancreatic juice, and breast milk, Plata-Salaman, CR 
Peptides 12: 653-663 (1991). 

35 EGF is mediated by its membrane specific receptor, which contains an intrinsic tyrosine kinase. Stoscheck 

CM et cL. J. CeRBiochem. 21: 135-152 (1986). EGF is believed to function by binding to the extracellular portion 
of its receptor which induces a transmembrane signal that activates the intrinsic tyrosine kinase. 
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Purification and sequence analysis of the EGF-like domain has revealed the presence of six conserved 
cysteine residues which cross-bind to create three peptide loops. Savage CR et al., J. Biol. Chem. 24S: 7669-7672 
(1979). It is now generally known that several other peptides can react with the EGF receptor which share the same 
generalized motif XJ^XjCK^CK^CXCXfiXjCX^, where X represents airy non-cysteine amino acid, and n is a 
variable repeat number. Non isolated peptides having this motif include TGF-a, ampMregulin, schwarmoma-derived 
growth factor (SDGF), heparin-binding EGF-like growth factors and certain virally encoded peptides (e.g., Vaccinia 
virus, Reisner AH, Nature 212: 801-803 (1985), Shope fibroma virus, Chang W., et al., Mol Cell Biol. 7: 535-540 
(1987), MoUiiscumcontagiosurn, Porter CD & Archard LC, /. Gen. Virol, fflfc 673-682 (1987), and Myxoma virus. 
Upton C et al. f J. Virol fil: 1271-1275 (1987). Prigent SA & Lemoine N.R., Prog. Growth Factor Res. 4: 1-24 
(1992). 

EGF-like domains are not confined to growth factors but have been observed in a variety of cell-surface and 
extracellular proteins which have interesting properties in cell adhesion, protein-protein interaction and development, 
Laurence DJR & Gusterson BA. Tumor Biol JJ; 229-261 (1990). These proteins include blood coagulation factors 
(factors VI, IX, X, XB, protein C, protein S, protein Z, tissue plasminogen activator, urokinase), extracellular matrix 
components (lanunin, cytotactin, entactin), cell surface receptors (LDL receptor, thrombomodulin receptor) and 
15 immunity-related proteins (complement Clr, uromodulin). 

Even more interesting, the general structure pattern of EGF-like precursors is preserved through lower 
organisms as well as in mammalian cells. A number of genes with developmental significance have been identified 
in invertebrates with EGF-like repeats. For example, the notch gene of Drosophila encodes 36 tandenuy arranged 
40 amino acid repeats which show homology to EGF, Wharton W et al.. Cell 557-581 (1985). Hydropathy plots 
indicate a putative membrane spanning domain, with the EGF-related sequences being located on the extracellular 
side of the membrane. Other homeotic genes with EGF-like repeats include Delta, 95F and 5ZD which were 
identified using probes based on Notch, and the nematode gene Lin-12 which encodes a putative receptor for a 
developmental signal transmitted between two specified cells. 

Sr*cificalry, t** 31 sh °wn to have potential in the preservation and maintenance of gastrointestinal 

25 mucosa and the repair of acute and chronic mucosal lesions, Konturek, PC et al., Eur. J. Gastroenterol Hepatol. 
1 (10), 933-37 (1995), including the treatment of necrotizing enterocolitis, Zollinger-Ellison synorome, 
gastrmntesunal ulceration gastiointes^ congenital microvillus atrophy, A. Guglietta & PB Sullivan, 

Eur. J. Gastroenterol Hepatol. 2(10), 945.50 (1995). Additionally, EGF has been implicated in hair follicle 
diffistniiation; CX. du Cros, /. Invest. Dermatol. 1Q1 (1 SuppL), 106S-113S (1993), SG Hillier, Can. Endocrinol. 
30 22(4), 427-28 (1990); kidney function, L.L. Hamm et al. Semin. Nephrol. 12 (1): 109-15 (1993), RC Harris, Am. 
J. Kidney Dis. 12(6): 627-30 (1991); tear fluid, GB van Setten et al., ha. Ophthalmol 15(6); 359-62 (1991); vitamin 
Kiwdiated blood coagulation 1637-51 (1991). EGF is also implicated various skin 

disease characterized by abnormal keratinocyte differentiation, e.g., psoriasis, epithelial cancers such as squamous 
cell carcinomas of the lung, epidermoid carcinoma of the vulva and gliomas . King, LEetal., Am. J. Med. Sci. 296: 
35 154-158 (1988). 

Of great interest is mounting evidence that genetic alterations in growth factors signaling pathways are 
closely linked to devetopmental abwmnalities and to chronic diseases mcluding cancer. Aaronson SA, Science 254: 
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1146-1153 (1991). For exanrole, c-erb-2 (also known as HER-2), a proto-oncogene with close structural similarity 
to EGF receptor protein, is overexpressed in human breast cancer. King et al. , Science 974-976 (1985); Gullick, 
WJ, Hormones and their actions, Cooke BA et al. , eds, Amsterdam, Elsevier, pp 349-360 (1986). 

17. PR Q3 1 7 

5 The TGF-p supergene family, or simply TGF-0 superfamily, a group of secreted proteins, includes a large 

number of related growth and differentiation factors expressed in virtually all phyla. Superfamily members bind to 
specific cell surface receptors that activate signal transduction mechanisms to elicit their multifunctional cytokine 
effects. Kolodaejczyk and Hall, Pjochem,, Cell, ftp),, 24: 299-314 (1996); Attisano and Wrana, Cytokine Growth 
Factor Rey„ 1: 327-339 (1996); and Hill, Celhilar Sig naling, 8: 533-544 (1996). 

10 Members of this fenrily include five distinct forms of TGF-P (Spam and Roberts, in Peptide Growth EaflffiB 

and Their Receptors, Sporn and Roberts, eds. (Springer-Verlag: Berlin, 1990) pp. 419-472), as well as the 
a^fferentiation factors vgl (Weeks and Melton, £cjl, 51; 861-867 (1987)) and DPP-C polypeptide (Padgett et al., 
Natofi, 225: 81-84 (1987)), the hormones activin and inhibin (Mason et al., Nature , 318 : 659-663 (1985); Mason 
et al., Qrowfo factors, 1: 77-88 (1987)), the MuUeriaii-injhibiting substance (MIS) (Cate et al.. Cell . 45: 685-698 

15 (1986)), the bone morphogenetic proteins (BMPs) (Wozney et al., Science , 242 : 1528-1534 (1988); PCT WO 
88/00205 published January 14, 1988; U.S. 4,877,864 issued October 31, 1989), the developmentally regulated 
proteins Vgr-1 (Lyons et al. , Proc, Nad, Acad. SflL USA. fi6: 4554^558 (1989)) and Vgr-2 (Jones et al. , Mokc^ 
ggdocryno l , , fi: 1961-1968 (1992)), the mouse growth differentiation factor (GDF), such as GDF-3 and GDF-9 
(Kingsley, genegPey,, &: 133-146 (1994); McPherron and Lee, J. Biol. Chem. , 268: 3444-3449 (1993)), the mouse 

20 lefty/Stral (Meno et al. , UsSBSZ, 2S1: 151-155 (1996); Bouillet et al. , Dev. Biol. . 170: 42<W33 (1995)), glial ceU 
line-derived neurotrophic factor (GDNF) (lin et al , Science,. 2fiQ: 1 130-1 132 (1993), neurturin (Kotzbauer et al. , 
Nature , 284: 467-470 (1996)), and endometrial bleedingnassociated factor (EBAF) (Kothapalli et al., J. Clin. Invest 
22: 2342-2350 (1997)). The subset BMP-2A and BMP-2B is approximately 75% homologous in sequence to DPP-C 
and may represent the mammalian equivalent of that protein. 

25 The proteins of the TGF-P superfamily are disuffide-linked homo- or heterodimers encoded by larger 

precursor polypeptide chains coiitaining a hydrophobic signal sequence, a long and relatively poorly conserved N- 
lei uiW pro region of several hundred amino adds , a ckavage site (usually polybasic), and a shorter and more highly 
conserved C-terminal region. This C-tenxrinal region corresponds to the processed mature protein and contains 
approximately 100 amino acids with a characteristic cysteine motif, i.e. , the conservation of seven of the nine cysteine 

30 residues of TGF^ainonga^ Although the position of the cleavage she between the mature 

and pro regions varies among the family members, the C-tenninus of all of the proteins is in the identical position, 
ending in the sequence Cys-X-Cys-X, but differing in every case from the TGF-p consensus C-terminus of Cys-Lys- 
Cys-Ser. Sporn and Roberts, 1990, supra. 

There are at least five forms of TGF-P currently identified, TGF-p 1, TGF-P2, TGF-p3, TGF-P4, and TGF- 

35 P5. The activated form of TGF-pi is a h(Hnodimer formed by dimerizanon of the carboxy-terminal 112 amino acids 
of a 390 amino acid precursor. Recombinant TGF-pi has been cloned (Derynck et al. , Nature . 21^:701-705 (1985)) 
and expressed in Chinese hamster ovary cells (Gentry et al., Mol. Cell. Binl J: 3418-3427 (1987)). Additionally, 
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recombinant human TGF-p2 (deMartin et al. 9 EMSOJ At fi: 3673 (1987)), as well as human and porcine TGF-p3 
(Derynck et aL , EMBQJ, , 2: 3737-3743 (1988); ten Dijte et aL , Proc. Natl. Acad Sri l^/y, M: 4 715 (1988)) have 
been cloned. TGF-02 has a precursor form of 414 amino acids and is also processed to a homodimer from the 
carboxy-terminal 112 amino acids that shares approximately 70% homology with the active form of TGF-pl 
(Marquardt etaL 9 J, PioL CfagfflL, 262: 12127(1987)). See also EP 200,341 ; 169,016; 268.561; and 267,463; U.S. 
Pat. No. 4,774,322; Cheifetz et al. 9 Cell, 409-415 (1987); Jakowlew et al. 9 Molecular Endncrin 2: 747-755 
(1988); Derynck et al. , J. Bid. Chem., 261: 4377-4379 (1986); Sharpies et al. , UNA. fi: 239-244 (1987); Derynck 
gfl£, Nrel. ACMfa . fr*„ 15: 3188-3189 (1987); Derynck et al. , Nucl. Acid. . ttm 15: 3187 (1987); Seyedin et al.. 
h B i o l, Chem„ 261: 5693-5695 (1986); Madisen al.. QUA, 2: 1-8 (1988); and Hanks et aL . Proc. Natl. Acad 
Sci. (U.S.A/L 35: 79-82 (1988). 

TGF-P4 and TGF-P5 were cloned from a chicken chondrocyte cDNA library (Jakowlew et al. 9 Moley. 
fiaftsmaL, 2: 1186-1195 (1988)) and from a frog oocyte cDNA library, respectively. 

Hie pro region of TGF-p associates non-covalently with the mature TGF-P dimer (Wakefield et al. 9 J. Biol t 
7646-7654 (1988); Wakefield et al. 9 Growth Factors i: 203-218 (1989)), and the pro regions are found 
to be necessary for proper folding and secretion of the active mature dimers of both TGF-p and activin (Gray and 
15 Mason, Sosnfig, 242: 1328-1330 (1990)). The association between the mature and pro regions of TGF-p masks the 
biological activity of the mature dimer, resulting in formation of an inactive latent form. Latency is not a constant 
of me TGF-p superfcmiily, since the presence of the pro region has no effect on activin or inhibin biological activity. 

A unifying feature of the biology of the proteins from the TGF-p superfamily is their ability to regulate 
developmental processes. TGF-p has been shown to have numerous regulatory actions on a wide variety of both 
normal and neoplastic cells. TGF-P is multilunctional, as it can either stimulate or inhibit cell proUferation, 
differentiation, and other critical processes in cell function (Sporn and Roberts, supra). 

One member of the TGF-P superfamily, EBAF, is expressed in endometrium only in the late secretory phase 
and during abnormal endometrial bleeding. Komapalli et al. 9 J. Clin. Invest gg : 2342-2350 (1997). Human 
endometrium is unique m that it is the only tissue m me m addition, abnormal 

25 eolometrial bleeding is one of the most common manifestations of gynecological diseases, and is a prime indication 
for hysterectomy. In situ hybridization showed that the mRNA of EBAF was expressed in the stroma without any 
significant mRNA expression in the endometrial glands or endothelial cells. 

The predicted protein sequence of EBAF showed a strong homology to the protein encoded by mouse 
!efty/stru3ofte TGF-P super&mfly. A motif search revealed that the predicted EBAF protein contains most of the 
cysteine residues which are coiiserved among tte 

of the cysteine kiiotsmxture. The EBAF sequence contains an additional cysteine residue, 12 amino acids upstream 
from the first conserved cysteine residue. The only other family members known to contain an additional cysteine 
residue are TGF-Ps, inhibins, and GDF-3. EBAF, similar to LEFTY, GDF-3/Vgr2, and GDF-9, lacks the cysteine 
residue that is known to form the intermolecular disulfide bond. Therefore, EBAF appears to be an additional 
member of the TGF-p superfamily with an unpaired cysteine residue that may not exist as a dimer. However, 
hydrophobic contacts between the two monomer subumts may promote dimer formation. Fluorescence in situ 
hybridization showed mat the eftqfgene is located on human chromosome 1 atband q42.1. 
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Additional members of the TGF-(J siq>erfeinily, such as those related to EBAF, are being searched for by 
industry and academics. We herein describe the identification and characterization of novel polypeptides having 
homology to EBAF, designated herein as PR0317 polypeptides. 

is. mom 

5 The widespread occurrence of cancer has prompted the devotion of considerable resources and discovering 

new treatments of treatment. One particular method involves the creation of tumor or cancer specific monoclonal 
antibodies (mAbs) which are specific to tumor antigens. Such mAbs, which can distinguish between normal and 
cancerous cells are useful in the diagnosis, prognosis and treatment of the disease. Particular antigens are known 
to be associated with neoplastic diseases, such as colorectal cancer. 

10 One particular antigen, the A33 antigen is expressed in more than 90% of primary or metastatic colon 

cancers as well as normal colon epithelium. Since colon cancer is a widespread disease, early diagnosis and 
treatment is an important medical goal. Diagnosis and treatment of colon cancer can be implemented using 
monoclonal antibodies (mAbs) specific therefore having fluorescent, nuclear magnetic or radioactive tags. 
Radioactive gene, toxins and/or drug tagged mAbs can be used for treatment in situ with minimal patient description. 

15 mAbs can also be used to diagnose during the diagnosis and treatment of colon cancers. For example, when the 
serum levels of the A33 antigen are elevated in a patient, a drop of the levels after surgery would indicate the tumor 
resection was successful. On the other hand, a subsequent rise in serum A33 antigen levels after surgery would 
indicate that metastases of the original tumor may have formed or that new primary tumors may have appeared. Such 
monoclonal antibodies can be used in lieu of, or in conjunction with surgery and/or other chemotherapies. For 

20 example, U.S.P. 4,579,827 and U.S.S.N. 424,991 (E.P. 199,141) are directed to therapeutic actamistration of 
monoclonal antibodies, the latter of which relates to the application of anti-A33 mAb. 

Many cancers of epithelial origin have adenovirus receptors. In fact, adenovirus -derived vectors have been 
proposed as a means of inserting anrisense nucleic acids into tumors (U.S.P. 5,518,885). Thus, the association of 
viral receptors with neoplastic tumors is not unexpected. 

25 We herein describe the identificatio n and characterization of novel polypeptides having homology to certain 

cancer-associated antigens, designated herein as PRO301 polypeptides. 

19. FRQ224 

Cholesterol uptake can have serious implications on one's health. Cholesterol uptake provides cells with 
30 most of the cholesterol they require for rnernbrane synthesis. If this uptake is blocked, cholesterol accumulates in 
the blood and can contribute to the formation of atherosclerotic plaques in blood vessel walls. Most cholesterol is 
transported in the blood bound to protein in the form of complexes known as low-density hpoproteins (LDLs) . LDLs 
are endocytosed into cells via LDL receptor proteins. Therefore, LDL receptor proteins, and proteins having 
homology thereto, are of interest to the scientific and medical arammrrities. Membrane-bound proteins and 
35 receptors can play an important role in the formation, differentiation and maintenance of multicellular organisms. 
The LDL receptors are an example of membrane-bound proteins which are involved in the synthesis and formation 
of cell membranes, wherein the health of an individual is affected directly and indirectly by its function. Many 
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membrane-bound proteins act as receptors such as the LDL receptor. These receptors can function to endocytose 
substrates or they can function as a receptor for a channel. Other membrane-bound proteins function as signals or 
antigens. 

Membrane-bound proteins ami receptor molecules have various industrial applications, including as 
pharmaceutical and diagnostic agents. The membrane-bound proteins can also be employed for screening of potential 
5 peptide or small molecule regulators of the relevant receptor/ligand interaction. In the case of the LDL receptor, it 
is desirable to find molecules which enhance endocytosis so as to lower blood cholesterol levels and plaque formation. 
It is also desirable to identify molecules which inhibit endocytosis so that these molecules can be avoided or regulated 
by individuals having high Wood cholesterol. Polypeptides which are homologous to lipoprotein receptors but which 
do not function as lipoprotein receptors are also of interest in the determination of the function of the fragments which 
10 show homology. 

The following studies report on previously known low density lipoprotein receptors and related proteins 

including apohpoproteins: Sawamura, et al., Nippon Chemiphar Co, Japan patent application J09098787; Novak, S., 

et al., J, mi Chern, , 271 :(20)1 1732-6 (1996); Blaas, D., J , V jrpl ., 69(11)7244-7 (Nov. 1995); Scott, J. . J. Inherit. 

MSttb , Pis . (UK), 9/Supp. 1 (3-16) (1986); Yamamoto, et al., £ejl, 39:27-38 (1984); Rebecc, et al.. Neurobiol. 
15 AgiBg, 15:5117 (1994); Novak, S., et al., J. Biol. Chemistry, 271:11732-11736 (19%); and Sestavel and Fruchart, 

Cell Mol. B i Q i., 40(4):461-81 (June 1994). These publications and others published prior to the filing of tins 

application provide further background to peptides already known in die art. 

Efforts are being undertaken by both industry and academia to identify new, native membrane-bound 

receptor proteins, particularly those having homology to lipoprotein receptors. We herein describe the identification 
20 and characterization of ravel polypeptides having homology to lipoprotein receptors, designated herein as PR0224 

polypeptides. 

20. PRQ222 

Complement is a group of proteins found in the blood that are important in humoral immunity and 
25 inflammation. Complement proteins are sequentially activated by antigen-antibody complexes or by proteolytic 
enzymes. When activated, complement proteins kfll bacteria and other microorganisms, affect vascular permeability, 
release histamine and attract while bloodcells. Complement also enhances phagocytosis when bound to target cells. 
In order to prevent harm to autologous cells, the complement activation pathway is tightly regulated. 

Deficiencies in the regulation of complement activation or in the complement proteins themselves may lead 
30 to inimune-coinplex diseases, such as systemic lupus erythematosus, and may result in increased susceptibility to 
bacterial infection. In all cases, early detection of complement deficiency is desirable so that the patient can begin 
treatment Thus, research efforts are currently directed toward identification of soluble and membrane proteins that 
regulate complement activation. 

Proteins known to be important in regulating complement activation in humans include Factor H and 
35 Complement receptor type 1 (CR1). Factor H is a 150 kD soluble serum protein that interacts with complement 
protein C3b to accelerate the decay of C3 convertase and acts as a cefaclor for Factor I-mediated cleavage of 
complement protein C4b. Complement receptor type 1 is a 1 90-280 kD membrane bound protein found in mast cells 
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and most blood cells. CR1 interacts with complement proteins C3b, C4b, and iC3b to accelerate dissociation of C3 
convertases, acts as a cofactor for Factor I-mediated cleavage of C3b and C4b, and binds immune complexes and 
promotes their dissolution and phagocytosis. 

Proteins which have homology to complement proteins are of particular interest to the medical and indus trial 
communities . Often, proteins having homology to each other have similar function. It is also of interest when 
5 proteins having homology do not have similar functions, indicating that certain structural motifs identify information 
other than function, such as locality of function. 

Efforts are being undertaken by both industry and academia to identify new, native secreted and 
membrane-bound proteins, particularly those having homology to known proteins involved in the complement 
pathway. Proteins involved in the complement pathway were reviewed in Birmingham DJ (1995), Critical Reviews 
10 in Immupolopv . 15(2):133-154 and in Abbas AK, et al. (1994) Cellular and Molecular Immunology, 2nd Ed. W.B. 
Saunders Company, Philadelphia, pp 295-315. 

We herein describe the identification and characterization of novel polypeptides having homology to 
complement receptors, designated herein as PR0222 polypeptides. 

15 21. PRQ234 

The successful function of many systems within multicellular organisms is dependent on cell-cell 
interactions. Such interactions are affected by the alignment of particular ligands with particular receptors in a 
maimer which allows for ligand-receptor binding and thus a cell-cell adhesion. While protein-protein interactions 
in cell recognition have been recognized for some time, only recently has the role of carbohydrates in physiologically 

20 relevant recognition been widely considered (see B.K. Brandley et al., J. Leuk. Biol. 4Q: 97 (1986) and N. Sharon 
et al., Science 246: 227 (1989). Oligosaccharides are well positioned to act as recognition novel lectins due to their 
cell surface location and structural diversity. Many oligosaccharide structures can be created through the differential 
activities of a smaller number of glycosyltransferases. The diverse structures of oligosaccharides can be generated 
by transcription of relatively few gene products, which suggests that die oligosaccharides are a plausible mechanism 

25 by which is directed a wide range of cell-cell interactions. Examples of differential expression of cell surface 
carbohydrates and putative carbohydrate binding proteins (lectins) on interacting cells have been described (J. Dodd 
& T.M. Jessel, /. Neurosci. 5: 3278 (1985); L.J. Regan et al., Proc. Natl. Acad. Sci. USA j&: 2248 (1986); M. 
Constantine-Paton et al., Nature 324: 459 (1986); and M. Tiemeyer et al., J. Biol. Chem. 2£J: 1671 (1989). One 
interesting member of die lectin family are selectins. 

30 The migration of leukocytes to sites of acute or chronic inflammation involves adhesive interactions between 

these cells and the endothelium. This specific adhesion is the initial event in die cascade that is initiated by 
inflammato ry insults, and it is, therefore, of paramount importance to the regulated defense of the organism. 

The types of cell adhesion molecules that are involved in the interaction between leukocytes and the 
endothelium during an inflammato ry response currently stands at four: (1) selectins; (2) (carbohydrate and 

35 glycoprotein) ligands for selectins; (3) integrins; and (4) integrin ligands, which are members of the immunoglobulin 
gene supertamily. 
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The selectins are cell adhesion molecules that are unified both structurally and functionally. Structurally, 
selectins are characterized by the inclusion of a domain with homology to a calcium-dependent lectin (C-lectins), an 
epidermal growth factor (egf>like domain and several complement binding-like domains, Bevilacqua, M.P. et al., 
Science 2& 1160-1165 (1989); Johnston etal., Cell& 1033-1044 (1989); Ls&kyetal CWfSfi: 1045-1055 (1989); 
Siegalman, M. et aL, Science 242: 1165-1172 (1989); Stoolman, L.M., Cell 5£: 907-910 (1989). Functionally, 
5 selectins share the common property of their ability to mediate cell binding through interactions between their lectin 
domains and cell surfece carbohydrate tigands (BrancDey , B, et al. , Cell $2, 861-863 (1990); Springer, T. and Lasky, 
L.A., Nature 242, 19-197 (1991); Bevilacqua, M.P. and Nelson, R.M., /. Clin. Invest. 21 379-387 (1993) and 
Tedder et al.. J. Exp. Med. 1ZQ: 123-133 (1989). 

There are three members identified so far in the selectin family of cell adhesion molecules: L-selectin (also 
10 called peripheral rymph node homing receptor (pnHR), LEC-CAM-1, LAM-1, gp90 MEL , gplOO*"*-, gpllO^, MEL- 
14 antigen, Leu-8 antigen, TQ-1 antigen, DREG antigen), E-selectin (LEC-CAM-2, LECAM-2, ELAM-1) and P- 
selectin (LEC-CAM-3, LECAM-3, GMP-140, PADGEM). 

The identification of me C-lectin domain has led to an intense effort to define carbohydrate binding ligands 
for proteins co ntaining such domains. Erselectin is believed to recognize the carbohydrate sequence NeuNAca2- 
15 3Gaipi^(Fucal-3)GlcNAc (siahyl-Lewis x, or sLe*) and related oligosaccharides. Berg et al. t J. Biol. Chan. 265 : 
14869-14872(1991); Lowe* al. Gcfffi2: 47S484 (1990); Phillips et al. t Science^: 1130-1132 (1990); Tiemeyer 
et al., Proc. Natl. Acad. Sd. USA 88: 1138-1142 (1991). 

Lrselectin, which comprises a lectin domain, performs its adhesive function by recognizing carbohydrate- 
containing ligands on endothelial cells. Lr selectin is expressed on the surface of leukocytes, such as lymphocytes, 
20 neutrophils, monocytes and eosinophils, and is involved with the trafficking of lymphocytes to peripheral lymphoid 
tissues (Gallatin et al., Nature 202: 30-34 (1983)) and with acute neutrophil-medicated inflammatory responses 
(Watson, S.R., Nature 242: 164-167 (1991)). The amino acid sequence of L-selectin and the encoding nucleic acid 
sequence are, for example, disclosed in U.S. patent No. 5,098,833 issued 24 March 1992. 

L-selectin (LECAM-1) is particularly interesting because of its ability to block neutrophil influx (Watson 
25 et al.. Nature 242: 164-167 (1991). It is expressed in chronic lymphocytic leukemia cells which bind to HEV 
(Spertini et al. Nature 242: 691-694 (1991). It is also believed mat HEV structures at sites of chronic inflammation 
are associated with the symptoms of diseases such as rheumatoid arthritis, psoriasis and multiple sclerosis. 

E-selectin (ELAM-1), is particularly interesting because of its transient expression on endothelial cells in 
response to IL-1 or TOF. Bevilacqua et al., Science 242: 1160 (1989). The time course of this iiiduced expression 
30 (2-8 h) suggests a role for this receptor in initial neutrophil induced extravasation in response to infection and injury. 
It has further been reported that anti-ELAM-1 antibody blocks die influx of neutrophils in a primate asthma model 
and thus is beneficial for preventing airway obstruction resulting from die inflammatory response. Gundel et at, J. 
Clin. Invest. 8g: 1407 (1991). 

The adhesion of circulating neutrophils to stimulated vascular endothelium is a primary event of the 
35 mflarnrmm ry response. P-selectin has been reported to recognize the Lewis x structure (Gaipi-4(Fucal-3) GlcNAc), 
Larsen etal, Cell fil: 467-474(1990). Others report mat an additional terminal linked sialic acid is required for high 
affinity binding, Moore et at. J. Bfc* 112: 491-499 (1991). P-selectin has been shown to be significant in acute 
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lung injury. Ann-P-selectin antibody has been shown to have strong protective effects in a rodent lung injury model. 
M.S. Mulligan et al., /, Clin. Invest. 2Q: 1600 (1991). 

We herein describe the identification and characterization of novel polypeptides having homology to lectin 
proteins, herein designated as PR0234 polypeptides. 

5 22. PRQ231 

Some of die most important proteins involved in the above described regulation and modulation of cellular 
processes are the enzymes wbkh regulate levels of protein phosphorylation in the cell. For example, it is known that 
the transduction of signals that regulate cell growth and differentiation is regulated at least in part by phosphorylation 
and dephosphorylation of various cellular proteins. The enzymes mat catalyze these processes include the protein 
10 kinases, which function to phosphorylate various cellular proteins, and the protein phosphatases, which function to 
remove phosphate residues from various cellular proteins. The balance of the level of protein phosphorylation in the 
cell is thus mediated by the relative activities of these two types of enzymes. 

Protein phosphatases represent a growing family of enzymes mat are found in many diverse forms , including 
both membrane-bound and soluble forms. While many protein phosphatases have been described, the functions of 
15 only a very few are beginning to be understood (Tanks, Semin. Cell Biol. 4:373-453 (1993) and Dixon, Recent Prog. 
Horm. Res. 51:40S414 (1996)). However, in general, it appears that many of the protein phosphatases function to 
modulate the positive or negative signals induced by various protein kinases. Therefore, it is likely that protein 
phosphatases play critical roles in numerous and diverse cellular processes. 

Given the physiological importance of the protein phosphatases, efforts are being undertaken by both 
20 industry and academia to identify new, native phosphatase proteins. Many of these efforts are focused on the 
screening of m a mma l i a n recombinant DNA libraries to identify the coding sequences for novel phosphatase proteins. 
Examples of screening methods and techniques are described in die literature [see, for example, Klein et al., Proc. 
Mafli Asadi ScL, 21:7108-7113 (1996); U.S. Patent No. 5,536,637)]. 

We herein describe die identification and characterization of novel polypeptides having homology to acid 
25 phosphatases, designated herein as PR0231 polypeptides. 

23. PRQ229 

Scavenger receptors are known to protect IgG molecules from catabolic degradation. Riechmann and 
Hollinger, Nature BjfiterimoJogy, 15:617 (1997). In particular, studies of the CH2 and CH3 domains have shown 

30 mat specific sequences of these domains are important in deterntining die half-lives of antibodies. EUerson, etal., 
Mmnwnol., 116: 510 (1976); Yasmeen, et al., J Immnn^ H6: 518 (1976; Pollock, et al., ftir. J Tmrmmo) t 20: 
2021 (1990). Scavenger receptor proteins and antibodies thereto arc farther reported in U.S. Patent No. 5,510,466 
to Krieger, et al. Due to die ability of scavenger receptors to increase die half-life of polypeptides and their 
involvement in immune function, molecules having homology to scavenger receptors are of importance to die 

35 scientific and medical community. 

Efforts are being undertaken by bom industry and academia to identify new, native secreted and membrane- 
bound receptor proteins, particularly those having homology to scavenger receptors. Many efforts are focused on 
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the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel secreted and 
membrane-bound receptor proteins. Examples of screening methods and techniques are described in the literature 
[see, for example. Klein et al.. Prop, Nati, Acad, Sci, 21:7108-7113 (1996); U.S. Patent No. 5,536,637)]. 

We herein describe the identification and characterization of novel polypeptides having homology to 
scavenger receptors, designated herein as PR0229 polypeptides. 

24. ERQ238 

Oxygen free radicals and antioxidants appear to play an important role in the central nervous system after 
c«rebralischeiniaandrq)crtision. Moreover, cardiac injury, related to ischaemia and reperfusion has been reported 
to be caused by the action of free radicals. Additionally, studies have reported that the redox state of the cell is a 
pivotal determinant of the fate of me cells. Furthermore, reactive oxygen species have been reported to be cytotoxic, 
causing inflammatory disease, including tissue necrosis, organ failure, atherosclerosis, infertility, birth defects, 
prcmature aging, mutations and malignancy. Tims, the control of oxidation and reduction is important for a number 
of reasons including for control and prevention of strokes, heart attacks, oxidative stress and hypertension. In mis 
regard, reductases, and particularly, oxidoreductases, are of interest. Publications further describing this subject 
15 matter include Kdsey, et al., Br, J, Cancer. 76f7):85M (1997); Friedrich and Weiss, J.Theor. Biol 187(4):529-40 
(1997) and Pieulle, et al., J. Bacteriol. . 179(18) :5684-92 (1997). 

Efforts are being undertaken by both industry and academia to identify new. native secreted and membrane- 
bound receptor proteins, particularly secreted proteins which have homology to reductase. Many efforts are focused 
on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel secreted and 
membrane-bound receptor proteins. Examples of screening methods and techniques are described in the literature 
[see, for example, Klein et al.. Proc. Natl Areri Sri 22:7108-7113 (1996); U.S. Patent No. 5,536,637)]. 

We herein describe the identification and characterization of novel polypeptides having homology to 
reductase, designated herein as PR0238 polypeptides. 

25 25. PRQ233 

Studies have reported that the redox state of the cell is an important determinant of the fete of the cell. 
Furthermore, reactive oxygen species have been reported to be cytotoxic, causing mflammatory disease, including 
tissue necrosis, organ failure, atherosclerosis, infertility, birth detects, premature aging, mutations and malignancy. 
Thus, the control of oxidation and reduction is important for a number of reasons, including the control and 

30 prevention of strokes, heart attacks, oxidative stress and hypertension. Oxygen free radicals and antioxidants appear 
to play an important role in the central nervous system after cerebral ischemia and reperfusion. Moreover, cardiac 
injury, related to ischaemia and reperfusion has been reported to be caused by the action of free radicals. In this 
regard, reductases, and particularly, oxidoreductases, are of interest In addition, the transcription factors, NF-kappa 
B and AP-1, are known to be regulated by redox state and to affect the expression of a large variety of genes thought 

35 to be involved in the pathogenesis of AIDS, cancer, atherosclerosis and diabetic compurgations. Publications further 
describing this subject matter include Kelsey. et al., Br. J. Cancer 76(7):852-4 (1997); Friedrich and Weiss, _L 
3Sfi2L^ol., 187(4):52940 (1997) and Pieulle. et al., OacterioL, 179(18):5684-92 (1997). Given the physiological 
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importance of redox reactions in vivo, efforts are currently being under taken to identify new, native proteins which 
are involved in redox reactions. We describe herein the identification of novel polypeptides which have homology 
to reductase, designated herein as PR0233 polypeptides. 

26.. PRQ223 

5 The carboxypeptidase family of exopeptidases constitutes a diverse group of enzymes that hydrolyze 

cartoxyl-tenninal amide bonds in polypeptides, wherein a large number of mammalian tissues produce these 
enzymes. Many of the carboxypeptidase enzymes that have been identified to date exhibit rather strong cleavage 
specificities for certain amino acids in polypeptides. For example, carboxypeptidase enzymes have been identified 
which prefer lysine, axginine, serine or amino acids with either aromatic or branched aliphatic side chains as 

10 substrates at the carboxyl terminus of the polypeptide. 

With regard to the serine carboxypeptidases, such amino acid specific enzymes have been identified from 
a variety of different mammalian and non-mammalian organisms. The mammalian serine carboxypeptidase enzymes 
play important roles in many different biological processes including, for example, protein digestion, activation, 
inactivation, or nnxfulation of peptide hormone activity, and alteration of the physical properties of proteins and 

15 enzymes. 

In light of the physiological importance of the serine caiboxypeptidases , efforts are being undertaken by both 
mdustry and academia to identify new, native secreted and membrane-bound receptor proteins and specifically novel 
carboxypeptidases. Many of these efforts are focused on the screening of mammalian recombinant DNA libraries 
to identify the coding sequences for novel secreted and meir^rane-bound receptor proteins. We describe herein novel 
20 polypeptides having homology to one or more serine carboxypeptidase polypeptides, designated herein as PR0223 
polypeptides. 

27. PRQ235 

Rexin was first identified in Xenopus tadpole nervous system as a membrane glycoprotein which was shown 
25 to mediate cell adhesion via a hemophilic binding mechanism in the presence of calcium ions. Strong evolutionary 
conservation between Xenopus, mouse and human homologs of plexin has been observed. [Kaneyama et al., 
Biochem And Biophys. Res. Comm. 226: 524-529 (1996)]. Given the physiological importance of cell adhesion 
mechanisms in vivo, efforts are currently being under taken to identify new, native proteins which are involved in 
^adhesion- We describe herein the kkntincation of a novel polypeptide which has homology to plexin, designated 
30 herein as PR0235. 

28. PRQ236 and PRQ262 

P-galactosidase is a well known enzymatic protein which functions to hydrolyze p-galactoside molecules, 
p-galactosidase has been employed for a variety of different appUcations , both in vitro and in vivo and has proven 
35 to be an extremely useful research tool. As such, there is an interest in obtaining novel polypeptides which exhibit 
homology to the ^galactosidase polypeptide. 
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Given the strong interest in obtaining novel polypeptides having homology to p-galactosidase, efforts are 
currently being undertaken by both industry and academia to identify new, native p-galactosidase homolog proteins. 
Many of these efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding 
sequences for novel P-galactosidase-like proteins. Examples of screening methods and techniques are described in 
the literature [see, for example, Klein et al., Proc. Nad. Atari 5fr r j 22:7108-7113 (1996); U.S. Patent No. 
5,536,637)]. We herein describe novel poylpeptides having siginificant homology to the p-galactosidase enzyme, 
designated herein as PR0236 and PR0262 polypeptides. 

29. PRQ239 

Densin is a glycoprotein which has been isolated from the brain which has all the hallmarks of an adhesion 
molecule. It is highly concentrated at synaptic sites in the brain and is expressed prominently in dendritic processes in 
developing neurons. Densin has been characterized as a member of the O-iinked sialoglycoproteins. Densin has 
relevance to medically important processes such as regeneration. Given the physiological importance of synaptic 
processes and cell adhesion mechanisms in vivo, efforts are currently being under taken to identify new, native 
proteins which are involved in synaptic machinery and cell adhesion. We describe herein the identification of novel 
15 polypeptides which have homology to densin, designated herein as PR0239 polypeptides. 

30. ERQ2H 

Ebnermisacellsurf^protemassodate^ Efforts are being undertaken 

by both industry and academia to identify new, native cell surface receptor proteins and specifically those which 
possess sequence homology to cell surface proteins such as ebnerin. Many of these efforts are focused on the 
screening of m a mmalian recombinant DNA libraries to identify die coding sequences for novel receptor proteins. 
We herein describe the identification of novel polypeptides having significant homology to the von Ebner's gland- 
associated protein ebnerin, designated herein as PR0257 polypeptides. 

25 31. 

Fucosidases are enzymes that remove fucose residues from fucose containing proteoglycans. In some 
pathological conditions, such as cancer, rheumatoid arthritis, and diabetes, there is an abnormal fucosylation of serum 
proteins. Therefore, fucosidases, and proteins having homology to fucosidase, are of importance to the study and 
abrogation of these conditions. In particular, proteins having homology to the alpha4-fucosidasc precursor are of 

30 interest. Fucosidases and fucosidase inhibitors are further described in U.S. Patent Nos. 5,637,490, 5,382,709, 
5,240,707, 5,153,325, 5,100,797, 5,096,909 and 5,017,704. Studies are also reported in Valk, et al., J. Virol . 
71(?):ff796 (1997), Aktogu, et al., Mpnalff, Arch, Cbest Pfc. (Italy), 52(2):118 (1997) and Focarelli, et al., Biochem. 
Biophvs. Res. Commun (U.S.), 234(1):54 (1997). 

Efforts are being undertaken by both industry and academia to identify new, native secreted and membrane- 

35 bound receptor proteins. Of particular interest are proteins having homology to die alpha-l-fucosidase precursor. 
Many efforts are focused on the screening of nwmmalian recombinant DNA libraries to identify the coding sequences 
for novel secreted and membrane-bound receptor proteins. Examples of screening methods and techniques are 
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described in the literature [see, for example, Klein et al., Proc. Natl. Acad, ScL 22:7108-71 13 (1996); U.S. Patent 
No. 5,536,637)]. 

We herein describe the identification and characterization of novel polypeptides having homology to 
fucosidases, designated herein as PRO260 polypeptides. 

5 32. £RQ2fi 

CD44 is a cell surface adhesion molecule involved in cell-cell and cell-matrix interactions. Hyaluronic acid, 
a component of the extracellular matrix is a major ligand. Other ligands include collagen, fibronectin, laniinin, 
chrondroitin sulfate, mucosal addressin, serglycin and osteoponin. CD44 is also important in regulating cell traffic, 
lymph node homing, transmission of growth signals, and presentation of chemokiiies and growth factors to traveling 

10 cells. CD44 surface proteins are associated with metastatic tumors and CD44 has been used as a marker for HIV 
infection. Certain splice variants are associated with metastasis and poor prognosis of cancer patients. Therefore, 
molecules having homology with CD44 are of particular interest, as their homology indicates that they may have 
functions related to those functions of CD44. CD44 is further described in U.S. Patent Nos. 5,506,1 19, 5,504,194 
and 5.108.904; Gerberick, et al., Toxjcol. Appl, EtemBgol. 146(1):1 (1997); Wittig, et al., Immunol LsB B B 

15 (Netherlands), 57(1-3):217 (1997); and Otiveira and Odell, Oral Oncol . (England), 33(4):260 (1997). 

Efforts are being uMlertaken by both industry and academia to identify new, native secreted and membrane- 
bound receptor proteins, particularly transmembrane proteins with homology to CD44 antigen. Many efforts are 
focused on the screening of mamm a li a n recoinbinant DNA libraries to identify the coding sequences for novel 
secreted and membrane-bound receptor proteins. Examples of screening methods and techniques are described in 

20 the literature [see, for example, Klein et al., Proc. Natl. Acart Sfij 22:7108-7113 (1996); U.S. Patent No. 
5,536,637)]. 

We herein describe the identification and characterization of novel polypeptides having homology to CD44 
antigen, designated herein as PRQ263 polypeptides. 

25 33. ERQ2ZA 

Thiorcdoxinsef^ reduction Many diseases are potentially related to redox state and 

reactive oxygen species may play a role in many important biological processes. The transcription factors, NF-kappa 
B and AP- 1 , are regulated by redox state and are known to affect the expression of a large variety of genes thought to 
be mvorved in me pathogenesis of AIDS, cancer, atherosclerosis and diabetic complications. Such proteins may also 

30 play a role in cellular antioxidant defense, and in pathological conditions involving oxidative stress such as stroke and 
inflmnmationin addition to having a role in apoptosis. Therefore, tmoredoxins, and proteins having homology thereto, 
are of interest to the scientific and medical communities. 

We herein describe die identificatio n and characterization of novel polypeptides having homology to 
thioredoxin, designated herein as PRO270 polypeptides. 

35 
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34. PRQ271 

Hie proteoglycan link protein is a protein which is intimately associated with various extracellular matrix 
proteins and more specifically with proteins such as collagen. For example, one primary component of collagen is 
a large proteoglycan called aggrecan. This molecule is retained by binding to the glycosaminoglycan hyahironan 
through the amino tenninal Gl globular domain of the core protein. This binding is stabilized by the proteoglycan 
5 link protein which is a protein mat is also associated with other tissues containing hyaluronan binding proteoglycans 
such as versican. 

Link protein has been identified as a potential target for autoimmune antibodies in individuals who suffer 
from juvenile rheumatoid arthritis (see Guerassimov et al., J. Rheumatology 24(5): 959-964 (1997)). As such, mere 
is strong interest in ia^ntifying novel proteins having homology to link protein. We herein describe the identification 
10 and characterization of novel polypeptides having such homology, designated herein as PR0271 polypeptides. 

35. EBQ2Z2 

Reticulocalbin is an endoplasmic reticular protein which may be involved in protein transport and himinal 
protein processing. Reticulocalbin resides in the lumen of the endopladsmic rerticuhim, is known to bind calcium, 
15 and may be involved in a luminal retention mechanism of the endoplasmic reticulum. It contains six domains of the 
EF-hand motif associated with high affinity calcium binding. We describe herein the identification and 
characterization of a novel polypeptide which has homology to the reticulocalbin protein, designated herein as 
PR0272. 

20 36. PRQ294 

Collagen, a naturally occurring protein, finds wide application in industry. Chemically hydrolyzed natural 
collagen can be denatured and renatured by heating and cooling to produce gelatin, which is used in photographic 
and medical, among other applications. Collagen has important properties such as the ability to form interchain 
aggregates having a conformation designated as a triple helix. We herein describe the identification and 

25 characterization of a novel polypeptide which has homology to portions of the collagen molecule, designated herein 
as PRQ294. 



37. PRQ295 

The integrins comprise a supergene fiunily of ceU-surface gjycoprotein receptors that promote cellular 
30 adhesion. Each cxH lias rnnr* Integrins are involved in a wide 

variety of interaction between cells and omer cells or inatrixco^ The integrins are of particular importance 

in regulating movement and function of immune system cells The platelet Hb/IIIA integrin complex is of particular 
importance in regulating platelet aggregation. A member of the integrin family , integrin £-6 , is expressed on epithelial 
celb and modulates epithelial inflammation. Another integrin, leucocyte-associated antigen-1 (LFA-1) is important 
35 in the adhesion of lymphocytes during an innmrne response. The integrins are expressed as heterodimers of non- 
covalently associated alpha and beta subunits. Given the physiological importance of cell adhesion mechanisms in 
ww, efforts are currently being under taken to identify new, native proteins which are involved in cell adhesion. We 
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describe herein the identification and characterization of a novel polypeptide which has homology to integrin, 
designated herein as PR0295. 

38. PRQ293 

Protein-protein interactions include receptor and antigen complexes and signaling mechanisms. As more 
5 is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. Thus, 
die uiidertying mechanisms of protein-protein interactions are of interest to the scientific and medical community. 

All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 

10 locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats correspond 
to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with one surface 
exposed to solvent, so that the protein acquires an unusual, nonglubular shape. These two features have been 
indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. See, Kobe and 
Deisenhofer, Trends Biochem. Sci. . 19(10):41S421 (Oct. 1994). 

15 A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 

ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, tissue 
repair, and tumor stroma formation. Iozzo. R. V.. Crit. Rev. Bioche m. Mol Binl 32(2):14M74 Others 
studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C, et al., Vouv. Rev. 
Fr . Hematol . (Germany), 37(4)215-222 (1995), reporting mutations in the leucine rich motif in a complex associated 

20 with the bleeding disorder Bernara%Soulier syndrome and Chlemetson, K. J., Thromb. Hacmnst . (Germany), 
74(1): 111-116 (July 1995), reporting mat platelets have leucine rich repeats. Another protein of particular interest 
which has been reported to have leucine-rich repeats is the SLIT protein which has been reported to be useful in 
treating naim-degenerative diseases such as Alzheimer's disease, nerve damage such as in Parkinson's disease, and 
for diagnosis of cancer, see, Artavanistsakonas, S. and Romberg, J. M., WO9210518-A1 by Yale University. Other 

25 studies reporting on me biological functions of proteins having leucine-rich repeats include: Tayar, N. , et al. f Mol. 
Cell EcdQCiingl.. (Ireland), 125(l-2):65-70 (Dec. 1996) (gonadotropin receptor involvement); Miura, Y., et al., 
Nippon Rinsho (Japan), 54(7): 1784-1789 (Jury 1996) (apoptosis involvement); Harris, P. C, et al., J. Am Soc 
Mgtol., 6(4):1125-1133 (Oct 1995) (kidney disease involvement); and Ruoslahti, E. L, et al., WO9110727-A by 
La Jolla Cancer Research Foundation (decorm bi^ trarjsforming growth factor? involvement for treatment for 

30 cancer, wound healing and scarring). 

Efforts are therefore being undertaken by bom industry and academia to identify new proteins having leucine 
rich repeats to better understand protein-protein interactions. Of particular interest are those proteins having leucine 
rich repeats arid homology to known neuron Many efforts are focused on the screening 

of mammalian recombinant DNA libraries to identify the coding sequences for novel secreted and membrane-bound 

35 protons having leucine rich repeats. Examples of screening methods and techniques are described in the literature 
[see, for example, Klein et al., Proc. Natl. Acari Sri , 2£7108-7113 (1996); U.S. Patent No. 5,536,637)]. 
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We describe herein the identification and characterization of a novel polypeptide which has homology to 
leucine rich repeat proteins, designated herein as PR0293. 

39. PRQ247 

Protein-protein interactions include receptor and antigen complexes and signaling mechanisms As more 
5 is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate die particular result of the protein-protein interaction. Thus, 
the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical community. 

All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 

10 locations. The crystal structure of ribomiclease inhibitor protein has revealed that leucine-rich repeats correspond 
to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with one surface 
exposed to solvent, so that the protein acquires an unusual, nonghibular shape. These two features have been 
indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. See, Kobe and 
Deisenhofer, Trends Piqchem. Sri.. 19(10):415-421 (Oct. 1994). 

15 A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 

ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, tissue 
repair, and tumor stroma formation. Iozzo. R. V.. Crit. Rev. Biochem. Mnl ttinl 32g);141-174 ("X™ Others 
studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C, et al., Vouv. Rev. 
Ft . Heroaipl . (Germany), 37(4)215-222 (1995), reporting mutations in the leucine rich motif in a complex associated 

20 with the bleeding disorder Bernard-Soulier syndrome and Chlemetson, K. J., Thromh Hamimt (Germany), 
74(1):111-116 (July 1995), reporting mat platelets have leucine rich repeats. Another protein of particular interest 
which has been reported to have leucine-rich repeats is the SUT protein which has been reported to be useful in 
treating neuro-degenerative diseases such as Alzheimer's disease, nerve damage such as in Parkinson's disease, and 
for diagnosis of cancer, see, Artavamstsakraas, S. and Romberg, J. M., WO9210518-A1 by Yale University! Other 

25 studies reporting on the biological functions of proteins having leucine-rich repeals include: Tayar, N., et al., Mol. 
Cell pndpcrjnol,., (Ireland), 125(l-2):65-70 (Dec. 1996) (gonadotropin receptor mvolvement); Mhira, Y., et al., 
Nippon Rirqho (Japan), 54(7): 1784-1789 (Jury 1996) (apoptosis involvernent); Harris, P. C, et al., J. Am. Soc. 
Nephrol., 6(4): 1125-1 133 (Oct. 1995) (kidney disease involvement); and Ruoslahti, E. I., et al., WO9110727-A by 
La Jolla Cancer Research Foundation (decorin binding to transforming growth factorf) mvolvement for treatment for 

30 cancer, wound healing and scarring). 

Densin is a glycoprotein which has been isolated from fobr^ 
molecule. It is highry concentrated at synaptic sites in the brain and is expressed prominently in dendritic processes in 
developing neurons. Densin has been characterized as a member of the O-linked sialogrycornr)teins. Densin has 
relevance to medically important processes such as regeneration. Given the physiological importance of synaptic 

35 processes and cell adhesion mechanisms in vivo, efforts are currently being under taken to identify new, native 
proteins which are involved in synaptic rnachinery and cell adhesion. Densin is further described in Kennedy, M.B, 
Trend? Ngur^ci. (England), 20(6):264 (1997) and Apperson, et al.. J. Neurosci.. 16(21):6839 (1996). 

28 



WO 99/14328 



PCT/US98/19330 



Efforts are therefore being undertaken by both industry and acadernia to identify new proteins having leucine 
rich repeats to better understand protein-protein interactions. Of particular interest are those proteins having leucine 
rich repeats and homology to known proteins having leucine rich repeats such as KIAA0231 and densin. Many 
efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for 
novel secreted and membrane-bound proteins having leucine rich repeats. Examples of screening methods and 
5 techniques are described in die literature [see, for example, Klein et al., Proc. Natl. Acad Sq , 22:7108-71 13 (1996); 
U.S. Patent No. 5,536,637)). 

We describe herein the identification and characterization of a novel polypeptide which has homology to 
leucine rich repeat proteins, designated herein as PRQ247. 

10 40. PRO302. PRO303. PRO304. PR Q307 and PROan 

Proteases are enzymatic proteins which are involved in a large number of very important biological 
processes in mammalian and non- m a mm alian organisms. Numerous different protease enzymes from a variety of 
different mammalian and non-mamrnalian organisms have been both identified and characterized. The mammalian 
protease enzymes play important roles in many different biological processes including, for example, protein 

15 digestion, activation, macnvatom, or nwdulatkm of peptide hormone activity, and alteration of the physical properties 
of proteins and enzymes. 

In light of the important physiological roles played by protease enzymes, efforts are currently being 
undertaken by both industry and acadernia to identify new, native protease homologs. Many of these efforts are 
focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel 
20 secreted and membrane-bound receptor proteins. Examples of screening methods and techniques are described in 
the literature [see, for example, Klein et al., Proc. Natl. Acad Sri 22:7108-7113 (1996); U.S. Patent No. 
5,536,637)]. We herein describe the identification of novel polypeptides having homology to various protease 
enzymes, designated herein as PRO302, PRO303, PRO304, PRO307 and PR0343 polypeptides. 

25 41. PRQ328 

The GUP protein family has been characterized as comprising zinc-finger proteins which play important 
roles in embryogenesis. These proteins may function as transcriptional regulatory proteins and are known to be 
amplified in a subset of human tumors. Glioma pathogenesis protein is structtirally related to a group of plant 
ianiogenesis-related proteins. It is highly expressed in ghoblastoma. See US Pat. Nos. 5,582,981 (issued Dec. 10, 

30 1996) and 5322,801 (issued June 21, 1996), Ellington, A.D. et al., Nature . 34fi:818 (1990). Grindley, J.C. et al., 
P * Y ' P»P»" 1SSIZ>:337 (1997), Marine, J.C. et al., MfidiJ^ fi2<21:211 (1997), The CRISP or cysteine rich 
secretory protein family are a group of proteins which are also structurally related to a group of plant pathogenesis 
proteins. [Schwidetzky, U., Bipchern, J„ 221:325 (1997), Pfisterer, P., Mol. Cell Binl lfi£lll:6160 (1996), 
Krarzscfamar, J., Rg, J B Pjochari, 236fl):827 (1996)]. We describe herein the identification of a novel polypeptide 

35 which has homology to GUP and CRISP, designated herein as PR0328 polypeptides. 
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42. PRQ335. PRQ331 and PRQ326 

Protein-protein interactions include receptor and antigen complexes and signaling mechanisms As more 
is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. Thus, 
the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical community. 
5 All proteins co ntaining leucine-rich repeats are thought to be involved in protein-protein interactions. 

Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 
locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats correspond 
to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with one surface 
exposed to solvent, so that the protein acquires an unusual, nonghibular shape. These two features have been 

10 indicated as responsible for die protein-binding functions of proteins containing leucine-rich repeats. See, Kobe and 
Deisenhofer, Trends Biochem. Sci. . 19(10):415^21 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, tissue 
repair, and tumor stroma formation. Iozzo. R. V.. Crit. Rev. Biochem . MoL Biol . 32I2V141-17A noon Others 

15 studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C, et al., Vouv. Rev. 
Fr, Hemafol. (Germany), 37(4):215-222 (1995), reporting mutations in the leucine rich motif in a complex associated 
with the bleeding disorder Bernard-Souher syndrome, Chlemetson, K. J., Thromb. Haemost . (Germany), 74<1):1 1 1- 
116(July 1995), reporting that platelets have leucine rich repeats and Ruoslahti, E. L, etal., W091 10727-A by La 
Jolla Cancer Research Foundation reporting that decorin binding to transforming growth factorp has involvement in 

20 a treatment for cancer, wound healing and scarring. Related by function to this group of proteins is the insulin like 
growth factor (IGF), in that it is useful in wound-healing and associated therapies concerned with re-growth of tissue, 
such as connective tissue, skin and bone; in promoting body growth in humans and animals; and in s timulating other 
growth-related processes. The acid labile subunit of IGF (ALS) is also of interest in that it increases the half-life of 
IGF and is part of die IGF complex in vivo . 

25 Another protein which has been reported to have leucine-rich repeats is the SLIT protein which has been 

reported to be useful in treating nenro-degenerative diseases such as Alzheimer's disease, nerve damage such as in 
Parkinson's disease, and for diagnosis of cancer, see, Artavanistsakonas, S. and Romberg, J. M., WO9210518-A1 
by Yak University. Of particular interest is LIG-1, a membrane glycoprotein that is expressed specifically in glial 
cells in the mouse brain, and has leucine rich repeals and irnmunoglobulin-Hke d omains S uzuki , et al., J. Biol. 

30 Chem. (U.S.), 271(37)^22522 (1996). Other studies reporting on the biological functions of proteins having leucine 
rich repeats include: Tayar, N., et al., Mnl ffell F^mrml ■ (Ireland), 125(l-2):65-70 (Dec. 1996) (gonadotropin 
receptor involvement); Mhira, Y., et al., Nrorxm Rmsho (Japan), 54(7): 1784-1789 (July 1996) (apoptosis 
mvoNement); Harris, P. C, et aL, J. Am Soc Nephml 6(4): 1125-1 133 (Oct 1995) (kidney disease involvement). 
Efforts are therefore berng.undertaken by both industry and acidemia to identify new proteins having leucine 

35 rich repeats to better understand protein-protein interactions. Of particular interest are those proteins having leucine 
rich repeats and homology to known proteins having leucine rich repeats such as LIG-1, ALS and decorin. Many 
efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for 
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novel secreted and membrane-bound proteins having leucine rich repeats. Examples of screening methods and 
techniques are described in the literature [see, for example, Klein et al., Proc. Natl. Acad SH r , 22:7108-71 13 (1996); 
U.S. Patent No. 5,536,637)]. 

We describe herein die identification and characterization of novel polypeptides which have homology to 
proteins of the leucine rich repeat superfamily, designated herein as PR0335, PR0331 and PR0326 polypeptides. 

5 

43. PRQ332 

Secreted proteins comprising a repeat characterized by an arrangement of conserved leucine residues 
(teucme-rich repeat motif) have diverse biological roles. Certain proteoglycans, such as bigrycan, fibroinodulin and 
decorin, are, for example, characterized by die presence of a leucine-rich repeat of about 24 amino acids [Ruoslahti, 

10 Arm , Rev, Cell, BflL 4 229-255 (1988); Oldberg et al , JsMBQI* g, 2601-2604 (1989)]. In general, proteoglycans 
are believed to play a role in regulating extracellular matrix, cartilage or bone function. The proteoglycan decorin 
binds to collagen type I and H and affects die rate of fibril formation. Fibromodulin also binds collagen and delays 
fibril formation. Bom fibromodulin and decorin inhibit the activity of transforming growth factor beta (TGF-P) (U.S. 
Patent No. 5.583,103 issued December 10, 1996). TGF-p is known to play a key role in the induction of 

15 extracellular matrix and has been implicated in the development of fibrotic diseases, such as cancer and 
gkimeruloiiephrnis. Accordinghy, proteoglycans have been proposed for the treatment of fibrotic cancer, based upon 
their ability to inhibit TGF-P's growth stimulating activity on the cancer cell. Proteoglycans have also been described 
as potentially useful in the treatment of other proliferative pathologies, including rheumatoid arthritis, arteriosclerosis, 
adult respiratory distress syndrome, cirrhosis of the liver, fibrosis of the lungs, post-myocardial infarction, cardiac 

20 fibrosis, post-angioplasty restenosis, renal interstitial fibrosis and certain dermal fibrotic conditions, such as keloids 
and scarring, which might result from burn injuries, other invasive skin injuries, or cosmetic or reconstructive 
surgery (U.S. Patent No. 5,654,270, issued August 5, 1997). 

We describe herein the identification and characterization of novel polypeptides which have homology to 
proteins of the leucine rich repeat superfanriry, designated herein as PR0332 polypeptides. 

25 

44. FRQ 334 

Microfibril bundles and proteins found in association with these bundles, particularly attarbrr^pt molecules, 
are of interest in the field of dermatology, particularly in the study of skin which has been damaged from aging, 
injuries or me sua Rbrillin microfibrils define the continuous elastic network of skin, and are present in dermis as 

30 nrirofilirB bundles devoid of meajnirabk elasfa 

the thick elastic fibres preset* m tte deep relict Moreover, Marfan syndrome has been linked to mutations 

which interfere with multimerization of fibrillin monomers or other connective tissue elements . 

Fibulin-1 is a modular glycoprotein with arnino-terrninal anaphlatoxin-like modules followed by nine 
epidermal growth factor (EGF>like modules and, depeiiding on alternative splicing, four possible carboxyl termini. 

35 Fibulin-2 is a novel extracellular matrix protein frequently found in close association with rnicrofibrils conraming 
either fibronectin or fibrillin. Thus, fibrillin, fibulin, and molecules related thereto are of interest, particularly for 
the use of preventing skin from being damaged from aging, injuries or die sun, or for restoring skin damaged from 
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same. Moreover, these molecules are generally of interest in the study of connective tissue and attachment molecules 
and related mechanisms. Fibrillin, fibulin and related molecules are further described in Adams, et al., J. MoL Biol .. 
272(2):226-36 (1997); Kielty and Shuttleworth, Microsc. Res. Tech 38(4):413-27 (1997); and Child. J. Card. 
Slag.. 12(2Supp.):131-5 (1997). 

Currently, efforts are being undertaken by both industry and academia to identify new, native secreted and 
5 rr^rane-bound receptor proteins, particularly secreted proteins which have homology to fflnilin and fibrillin. Many 
efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for 
novel secreted and membram>4xjund receptor proteins. Examples of screening methods and techniques are described 
in the literature [see, for example, Klein et al., Proc. Natl. Acad Sri 22:7108-7113 (1996); U.S. Patent No. 
5,536,637)]. 

10 We tenin describe the identification and characterization of novel polypeptides having homology to fibulin 

and fibrillin, designated herein as PR0334 polypeptides. 

45. PRQ346 

Tne widespread occurrence of cancer has prompted the devotion of considerable resources and discovering 
15 new treatments of treatment. One particular method involves the creation of tumor or cancer specific monoclonal 
antibodies (mAbs) which are specific to tumor antigens. Such mAbs, which can distinguish between normal and 
cancerous ceils are useful in the diagnosis, prognosis and treatment of the disease. Particular antigens are known 
to be associated with neoplastic diseases , such as colorectal and breast cancer. Since colon cancer is a widespread 
disease, early diagnosis and treatment is an important medical goal. Diagnosis and treatment of cancer can be 
20 implemented using monoclonal antibodies (mAbs) specific therefore having fluorescent, nuclear magnetic or 
radioactive tags. Radioactive genes, toxins and/or drug tagged mAbs can be used for treatment in situ with ininimal 
patient description. 

C^rcmoembryonic antigen (CEA) is a glycoprotein found in human colon cancer and the digestive organs 
of a 2-6 month human embryos. CEA is a known human tumor marker and is widely used in the diagnosis of 
25 neoplastic diseases, such as colon cancer. For example, when the serum levels of CEA are elevated in a patient, a 
drop of CEA levels after surgery would indicate the tumor resection was successful. On the other hand, a subsequent 
rise in serum CEA levels after surgery would indicate that metastases of the original tumor may have formed or that 
new primary tumors may have appeared. CEA may also be a target for mAb, antisense nucleotides 

30 46. EB oa a 

Protein disulfide isornerase is an enzymatic protein which is involved in the promotion of correct refolding 
of proteins through the establishment of correct disulfide bond formation. Protein disulfide isornerase was initially 
identified based upon its ability to catalyze the renaturation of reduced denatured RNAse (Goldberger et al., J. Biol 
ChenL 239:1406-1410 (1964) and Epstein et al., Cold Spring Harbor Symp. Quint. Biol 28:439-449 (1963)). Protein 
35 disulfide isornerase has been shown to be a resident enzyme of the endoplasmic reticulum which is retained in the 
endoplasmic reticulum via a -KDEL or -HDEL amino acid sequence at its C-termmus. 
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Given the importance of disulfide bond-forming enzymes and their potential uses in a number of different 
applications, for example in increasing the yield of correct refolding of recombinant^ produced proteins, efforts are 
currently being u n de rt a ken by bom industry and acadearia to identify new, native proteins having homology to protein 
disulfide isomerase. Many of these efforts are focused on the screening of mammalian recombinant DNA libraries 
to identify the coding sequences for novel protein disulfide isomerase homologs. We herein describe a novel 
S polypeptide having homology to protein disulfide isomerase, designated herein as PR0268. 



47. ERQ220 

Prolyl 4-hydroxylase is an enzyme which functions to post-trans lationally hydroxy late proline residues at 
the Y position of the amino acid sequence Gly-X-Y, which is a repeating three amino acid sequence found in both 

10 collagen and procollagen. Hydroxylation of proline residues at the Y position of the Gly-X-Y amino acid triplet to 
form 44iydroxyproline residues at those positions is required before newly synthesized collagen polypeptide chains 
may fold into their proper miee-dimensional triple-helical conformation. If hydroxylation does not occur, synthesized 
collagen polypeptides remain non-helical, are poorly secreted by cells and cannot assemble into stable functional 
collagen fibrils. Vuorio etal., Proc. NatL Acad. Sci. USA 89:7467-7470 (1992). Prolyl 4-hydroxylase is comprised 

15 of at least two different polypeptide subunits, alpha and beta. 

Efforts are being undertaken by bom industry and academia to identify new, native secreted and membrane- 
bound receptor proteins. Many efforts are focused on the screening of mammalian recombinant DNA libraries to 
identify the coding sequences for novel secreted and membrane-bound receptor proteins. Examples of screening 
methods and techniques are described in the literature [see, for example, Klein et al., Proc. Natl. Acad. Sci. . 

20 22:7108-7113 (1996); U.S. Patent No. 5,536,637)]. Based upon these efforts, Applicants have herein identified and 
describe a novel polypeptide having homology to the alpha subunit of prolyl 4-hydroxylase, designated herein as 
PRO330. 

48. PRQ339aqflrRQ31Q 

25 Fringe is a protein which specifically blocks serrate-mediated activation of notch in the dorsal compartment 

of the Drosophila wing imaginal disc. Fleming, et al., Development. 124(15):2973-81 (1997). Therefore, fringe is 
of interest for both its role in development as well as its ability to regulate serrate, particularly senate's signaling 
abilities. Also of interest are novel polypeptides which may have a role in development and/or the regulation of 
serrate-like molecules. Of particular interest are novel polypeptides having homology to fringe as identified and 

30 described herein, designated herein as PR0339 and PRO310 polypeptides. 



49. PRQ244 

Lectins are a class of proteins comprising a region that binds carbohydrates specifically and non-covalentry . 
Numerous lectins have been identified in higher animals, both membrane-bound and soluble, and have been 
35 implicated in a variety of cell-recognition phenomena and tumor metastasis. 

Most lectins can be classified as either C-type (calcium-dependent) or S-type (tMoWependent). 
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Lectins are thought to play a role in regulating cellular events that are initiated at the level of the plasma 
membrane. For example, plasma membrane associated molecules are involved in the activation of various subsets 
of lymphoid cells, e.g. T-lymphocytes, and it is known mat cell surface molecules are responsible for activation of 
these cells and consequently their response during an immune reaction. 

A particular group of cell adhesion molecules, selectins, belong in the superramily of C-type lectins. This 
5 group includes L-selectin (peripheral lymph node homing receptor (pnHR), LEC-CAM-1, LAM-1, gpl*)" 1 **, 
gpjQjjMEL gpurjM^ MEH4 antigen, Leu-8 antigen, TQ-1 antigen, DREG antigen), E-selectin (LEC-CAM-2, 
LECAM-2, ELAM-1), and P-sekctin (LEC-CAM-3, LECAM-3, GMP-140, PADGEM). The structure of selectins 
consists of a C-type lectin (carbohydrate binding) domain, an epidermal growth factor-like (EGF-like) motif, and 
variable numbers of complement regulatory (CR) motifs. Selectins are associated with leukocyte adhesion, e.g. the 
10 attachment of neutrophils to venular endothelial cells adjacent to inflammation (E-selectin), or with the trafficking 
of lymphocytes from blood to secondary lymphoid organs, e.g. lymph nodes and Peyer's patches (Lrselectin). 

Another exemplary lectin is the cell-associated macrophage antigen, Mac-2 that is believed to be involved 
in cell adhesion and immune responses. Macrophages also express a lectin that recognizes Tn Ag, a human 
carcinoma-associated epitope. 

IS Another C-type lectin is CD95 (Fas antigen/ APO-1) that is an important mediator of immunologically 

relevant regulated or programmed cell death (apoptosis). "Apoptosis" is a non-necrotic cell death mat takes place in 
metazoan animal cells following activation of an intrinsic cell suicide program, the cloning of Fas antigen is 
described in PCT publication WO 91/10448, and European patent application EP5 10691 . The mature Fas molecule 
consists of 319 ammo acids of which 157 are extracellular, 17 constitute the transmembrane domain, and 145 are 

20 intracellular. Increased levels of Fas expression at T cell surface have been associated with tumor cells and HIV- 
infected cells. ligation of CD95 triggers apoptosis in the presence of interleukin-1 (IL-2). 

C-type lectins also include receptors for oxidized low-density lipoprotein (LDL). This suggests a possible 
role in the pathogenesis of atherosclerosis. 

We herein describe the identification and characterization of novel polypeptides having homology to C-type 

25 lectins, designated herein as PR0244 polypeptides. 

SUMMARY OF THE INVENTION 
1. PRQ2UarrfPRQ217 

Applicants have identified cDNA clones mat encode novel polypeptides having homology to EGF , designated 
30 in the present application as "PR021 1 " and "PR0217" polypeptides. 

m one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0211 or PR0217 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding EGF-like 
hamologue PR0211 and PR0217 polypeptides of Fig. 2 (SEQ ID NO: 2) and/or 4 (SEQ ID NO:4) indicated in Fig. 
1 (SEQ ID NO: 1) and/or Fig. 3 (SEQ ID NO:3), respectively, or is complementary to such encoding nucleic acid 
35 sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, the invention provides isolated PR021 1 and PR0217 EGF-like homologue PR021 1 
and PRQ217 polypeptides. In particular, the invention provides isolated native sequence PR0211 and PR0217 EGF- 
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Hke homologue polypeptides, which in one embodiment, includes an amino acid sequence comprising residues: 1 to 
353 of Fig. 2 (SEQ ID NO:2) or (2) 1 to 379 of Fig. 4 (SEQ ID NO: 4). 

2. PRO230 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
5 designated in the present application as "PRO230*. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A enco ding a 
PRO230 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO230 polypeptide 
having amino acid residues 1 through 467 of Figure 6 (SEQ ID NO:12), or is complementary to such encoding 
nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
10 conditions. 

In another embodiment, the invention provides isolated PRO230 polypeptide. In particular, the invention 
provides isolated native sequence PRO230 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 through 467 of Figure 6 (SEQ ID NO: 12). 

In another embodiment, the invention provides an expressed sequence tag (EST) comprising the nucleotide 
IS sequence of SEQ ID NO: 13 (Figure 7) which is herein designated as DNA20088. 

3. PRQ232 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0232" . 
20 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0232 polypeptide. In one aspect, die isolated nucleic acid comprises DNA encoding the PR0232 polypeptide 
having amino acid residues 1 to 114 of Figure 9 (SEQ ID NO: 18), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 
In another embodiment, the invention provides isolated PR0232 polypeptide. In particular, the invention 
25 provides isolated native sequence PR0232 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 114 of Figure 9 (SEQ ID NO: 18). 

4. PRQ187 

Applicants have identified a cDNA clone that encodes a novel polypeptide, designated in the present 
30 application as "PRO 187". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0187 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0187 polypeptide of 
Figure 11 (SEQ ID NO:23), or is complementary to such encoding nucleic acid sequence, and remains stably bound 
to it under at least moderate, and optionally, under high stringency conditions. In another aspect, the invention 
35 provides a nucleic acid comprising the coding sequence of Figure 10 (SEQ ID NO:22) or its complement. In another 
aspect, the invention provides a nucleic add of the full length protein of clone DNA27864-1 155, deposited with die 
ATCC under accession number ATCC 209375, alternatively the coding sequence of clone DNA27864-1155, 
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deposited under accession number ATCC 209375. 

In yet another embodiment, the invention provides isolated PR0187 polypeptide. In particular, the invention 
provides isolated native sequence PR0187 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 205 of Figure 11 (SEQ ID NO:23). Alternatively, the invention provides a polypeptide 
encoded by the nucleic acid deposited under accession number ATCC 209375. 

5 

5. PRQ26S 

Applicants have identified a cDNA clone mat encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0265". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
10 PR0265 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0265 polypeptide 
having amino acid residues 1 to 660 of Figure 13 (SEQ ID NO:28), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
c onditio ns 

In another ernbodiment, the invention provides isolated PR0265 polypeptide. In particular, the invention 
15 provides isolated native sequence PR0265 polypeptide, which in one embc^liment, includes an amino acid sequence 
comprising residues 1 to 660 of Figure 13 (SEQ ED NO: 28). An additional ernbodiment of the present invention is 
directed to an isolated extracellular domain of a PR0265 polypeptide. 

6. P R Q2 19 

20 Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 

designated in the present application as "PR0219" . 

In one embodiment, die invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0219 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0219 polypeptide 

having amino acid residues 1 to 915 of Figure 15 (SEQ ID NO: 34), or is complementary to such encoding nucleic 
25 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 

conditions. 

In another embodiment, the invention provides isolated PR0219 polypeptide. In particular, me invention 
provides isolated native sequence PR0219 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 915 of Figure 15 (SEQ ID NO:34). 

30 

7. FROfrtt 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0246". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encodin g a 
35 PR0246 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0246 polypeptide 
having amino acid residues 1 to 390 of Figure 17 (SEQ ID NO:39), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
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conditions. 

In another embodiment, the invention provides isolated PR0246 polypeptide. . la particular, the invention 
provides isolated native sequence PR0246 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 390 of Figure 17 (SEQ ID NO:39). An additional embodiment of the present invention is 
directed to an isolated extracellular domain of a PR0246 polypeptide. 

5 

8. PRQ228 

Applicants have identified a cDNA clone (hat encodes a novel polypeptide having homology to CD97, EMR1 
and latrophilin, wherein the polypeptide is designated in the present application as TR0228" . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
10 PR0228 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0228 polypeptide 
having amino acid residues 1 to 690 of Figure 19 (SEQ ID NO:49), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PRQ228 polypeptide. In particular, the invention 
15 provides isolated native sequence PR0228 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 690 of Figure 19 (SEQ ID NO:49). An additional embodiment of the present invention is 
directed to an isolated extracellular domain of a PR0228 polypeptide. 

In another embodiment, the invention provides an expressed sequence tag (EST) comprising the nucleotide 
sequence of SEQ ID NO:50, designated herein as DNA21951. 

20 

9. ERQS22 

Applicants have identified a cDNA clone (DNA49435-1219) that encodes a novel polypeptide, designated 
in the present application as PR0533. 

In one embodiment, the invention provides an isolated nucleic acid molecule having at least about 80% 

25 sequence identity to (a) a DNA molecule encoding a PR0533 polypeptide comprising the sequence of amino acids 
23 to 216 of Figure 22 (SEQ ID N059), or (b) the complement of the DNA molecule of (a). The sequence identity 
preferably is about 85%, more preferably about 90%, most preferably about 95%. In one aspect, the isolated nucleic 
acid has at least about 80%, preferably at least about 85%, more preferably at least about 90%, and most preferably 
at least about 95% sequence identity with a polypeptide having amino acid residues 23 to 216 of Figure 22 (SEQ ID 

30 NO:59). Preferably, the highest degree of sequence identity occurs within die secreted portion (amino acids 23 to 
216 of Figure 22, SEQ ID NO:59). In a former embodiment, the isolated nucleic acid molecule comprises DNA 
encoding a PR0533 polypeptide having amino acid residues 1 to 216 of Figure 22 (SEQ ID NO:59), or is 
complementary to such encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and 
optkmally,unaCTrn^strin^ncy conditions, m another aspect, the invention provides a nucleic arid of the full length 

35 protein of clone DNA49435-1219, deposited with the ATCC under accession number ATCC 209480. 

m yet another emrxxhmenl, the invention provides isolated PR0533 polypeptide. In particular, the invention 
provides isolated native sequence PR0533 polypeptide, which in one embodiment, includes an amino acid sequence 
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comprising residues 23 to 216 of Figure 22 (SEQ ID NO:59). Native PR0533 polypeptides with or without the native 
signal sequence (amino acids 1 to 22 in Figure 22 (SEQ ID NO:59)), and with or without the initiating methionine 
are specifically included. Alternatively, the invention provides a PR0533 polypeptide encoded by tile nucleic acid 
deposited under accession number ATCC 209480. 

5 10. EBQ245 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0245 " . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0245 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0245 polypeptide 
10 having amino acid residues 1 to 312 of Fig. 24 (SEQ ID NO:64), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, die invention provides isolated PR0245 polypeptide. In particular, the invention 
provides isolated native sequence PR0245 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 312 of Figure 24 (SEQ ID NO: 64). 

15 

11. PRO220. PRQ221 and PRQ227 

Applicants have identified cDN A clones that each encode novel polypeptides , all having leucine rich repeats . 
These polypeptides are designated in the present application as PRO220, PR0221 and PR0227. 

In one embodiment, the invention provides isolated nucleic acid molecules comprising DNA respectively 

20 encoding PRO220, PR0221 and PR0227, respectively. In one aspect, provided herein is an isolated nucleic acid 
comprises DNA encoding the PRO220 polypeptide having amino acid residues 1 through 708 of Figure 26 (SEQ ID 
NO: 69), or is complementary to such encoding nucleic acid sequence, and remains stably bound to it under at least 
moderate, and optionally, under high stringency conditions. Also provided herein is an isolated nucleic acid 
comprises DNA encoding the PR0221 polypeptide having amino acid residues 1 through 259 of Figure 28 (SEQ ID 

25 NO:71), or is complementary to such encoding nucleic acid sequence, and remains stably bound to it under at least 
moderate, and optionally, under high stringency conditions. Moreover, also provided herein is an isolated nucleic 
acid comprises DNA encoding the PR0227 polypeptide having amino acid residues 1 through 620 of Figure 30 (SEQ 
ID N0:73), or is complementary to such encoding nucleic acid sequence, and remains stably bound to it under at least 
moderate, and optionally, under high stringency conditions. 

30 In another embodiment, tile invention provides isolated PRO220, PR0221 and PRQ227 polypeptides. In 

particular, provided herein is the isolated native sequence for the PRO220 polypeptide, which in one embodiment, 
includes an amino acid sequence annprising residues 1 to 708 of Figure 26 (SEQ ID N0:69). Additionally provided 
herein is the isolated native sequence for die PR0221 polypeptide, which in one embodiment, includes an amino acid 
sequence comprising residues 1 to 259 of Figure 28 (SEQ ID NO:71). Moreover, provided herein is the isolated 

35 native sequence for the PR0227 polypeptide, which in one embodiment, includes an amino acid sequence comprising 
residues 1 to 620 of Figure 30 (SEQ ID NO:73). 
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12. PRQ258 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to CRTAM and 
poliovirus receptor precursors, wherein the polypeptide is designated in the present application as "PR0258V 

In one embodiment, the invention provides an isolated nucleic acid molecule comp rising DN A encoding a 
PR0258 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0258 polypeptide 
5 having amino acid residues 1 to 398 of Figure 32 (SEQ ID NO:84), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0258 polypeptide. In particular, the invention 
provides isolated nan* ve sequence PR0258 polypeptide, which in one embodiment, includes an amino acid sequence 
10 comprising residues 1 to 398 of Figure 32 (SEQ ID NO:84). An additional embodiment of the present invention is 
directed to an isolated extracellular domain of a PR0258 polypeptide. 

13. PRQ266 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
15 designated in die present application as "PR0266" . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0266 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0266 polypeptide 
having amino acid residues 1 to 696 of Figure 34 (SEQ ID NO:91), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
20 conditions. 

In another embodiment, the invention provides isolated PR0266 polypeptide. In particular, the invention 
provides isolated native sequence PR0266 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 696 of Figure 34 (SEQ ID NO:91). 

25 14. PRQ269 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in die present application as PR0269. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0269 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0269 polypeptide 
30 having amino acid residues 1 to 490 of Fig. 36 (SEQ ID NO:96), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, die invention provides isolated PR0269 polypeptide. In particular, the invention 
provides isolated native sequence PR0269 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 490 of Figure 36 (SEQ ID NO:96). An additional emoodunent of the present invention is 
35 directed to an isolated extracellular domain of a PR0269 polypeptide. 
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15. PR0287 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as TR0287". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA enco ding a 
PR0287 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0287 polypeptide 
having amino acid residues 1 to 415 of Fig. 38 (SEQ ID NO: 104), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, the invention provides isolated PR0287 polypeptide. In particular, the invention 
provides isolated native sequence PR0287 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 415 of Figure 38 (SEQ ID NO:104). 



16. PRQ214 

Applicants have identified a cDNA clone that encodes a novel polypeptide, designated in the present 
application as "PR0214". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
15 PRQ214 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0214 polypeptide of 
Fig. 40 (SEQ ID NO: 109), or is complementary to such encoding nucleic acid sequence, and remains stably bound 
to it under at least moderate, and optionally, under high stringency conditions. In another aspect, the invention 
provides a nucleic acid comprising the coding sequence of Fig. 39 (SEQ ID NO: 108) or its complement. In another 
aspect, the invention provides a nucleic acid of the full length protein of clone DNA32286-1191, deposited with 
20 ATCC under accession number ATCC 209385. 

In yet another embodiment, the mvention provides isolated PR0214 polypeptide. In particular, the invention 
provides isolated native sequence PR0214 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising the residues of Figure 40 (SEQ ID NO: 109). Alternatively, the invention provides a polypeptide encoded 
by the nucleic acid deposited under accession number ATCC 209385. 

25 

17. ERQ21Z 

Applicants have identified a cDNA clone that encodes a novel polypeptide, designated in the present 
application as "PR0317". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
30 PR0317 polypeptide, m one aspect, the isolated nucleic acid comprises DNA (SEQ ID NO: 113) encoding PR0317 
polypeptide having amino acid residues 1 to 366 of Fig. 42, or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, die invention provides isolated PR0317 polypeptide. In particular, the invention 
provides isolated native-sequence PR03 17 polypeptide . which in one embodiment, includes an amino acid sequence 
35 comprising residues 1 to 366 of Figure 42 (SEQ ID NO:114). 

In yet another embodiment, the invention supplies a method of detecting the presence of PR0317 in a 
sample, the method comp rising : 
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a) contacting a detectable anti-PR0317 antibody with a sample suspected of containing PR0317; and 

b) detecting binding of the antibody to the sample; wherein the sample is selected from the group consisting 
of a body fluid, a tissue sample, a cell extract, and a cell culture medium. 

In a still further embodiment a method is provided for determining the presence of PR0317 mRNA in a 
sample, the method comprising: 
5 a) contacting a sample suspected of containing PR0317 mRNA with a detectable nucleic acid probe that 

hybridizes under moderate to stringent conditions to PR0317 mRNA; and 

b) detecting hybridization of the probe to the sample. 

Preferably, in this method the sample is a tissue sample and the detecting step is by in situ hybridization, 
or the sample is a cell extract and detection is by Northern analysis. 
10 Further, the invention provides a method for treating a PR0317-associated disorder comprising 

administering to a m a mmal an effective amount of the PR0317 polypeptide or a composition thereof containing a 
carrier, or with an effective amount of a PR0317 agonist or PR0317 antagonist, such as an antibody which binds 
specifically to PR0317. 



15 18. PRQ3Q1 

Applicants have identified a cDNA clone (DNA40628-1216) that encodes a novel polypeptide, designated 
in the present application as "PRO301\ 

In one embodiment, the invention provides an isolated nucleic acid molecule having at least about 80% 
sequence identity to (a) a DNA molecule encoding a PRO301 polypeptide comprising the sequence of amino acids 

20 28 to 258 of Fig. 44 (SEQ ID NO: 1 19), or (b) the complement of the DNA molecule of (a). The sequence identity 
preferably is about 85%, more preferably about 90%, most preferably about 95%. In one aspect, the isolated nucleic 
acid has at least about 80%, preferably at least about 85%, more preferably at least about 90%, and most preferably 
at least about 95% sequence identity with a polypeptide having amino acid residues 28 to 258 of Fig. 44 (SEQ ID 
NO: 119). Preferably, the highest degree of sequence identity occurs within the extracellular domains (amino acids 

25 28 to 258 of Fig. 44, SEQ ID NO:119). In a further embodiment, the isolated nucleic acid molecule comprises DNA 
encoding a PRO301 polypeptide having amino acid residues 28 to 299 of Fig. 44 (SEQ ID NO:119), or is 
cornplernentary to such encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and 
optionally, under high stringency conditions, m another aspect, the invention provides a nucleic acid of the full length 
protein of clone DNA40628-1216, deposited with the ATCC under accession number ATCC 209432, alternatively 

30 the coding sequence of clone DNA40628-1216, deposited under accession number ATCC 209432. 

In yet another embodurjent, the invention provides isolated PRO301 polypeptide. In particular, the invention 
provides isolated native sequence PRO301 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising the extracellular aomain residues Native PRO301 polypeptides 

with or without the native signal sequence (amino acids 1 to 27 in Figure 44 (SEQ ID NO : 1 1 9) , and with or without 

35 the initiating metMonine are specifically included. Additionally, the sequences of the invention may also comprise 
me transmembrane domain (residues 236 to about 258 in Figure 44 ; SEQ ID NO : 1 1 9) and/or the intracellular domain 
(about residue 259 to 299 in Figure 44; SEQ ID NO: 119). Alternatively, the invention provides a PRO301 
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polypeptide encoded by the nucleic acid deposited under accession number ATCC 209432. 

19. ESQ224 

Applicants have identified a cDNA clone mat encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0224". 
5 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0224 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0224 polypeptide 
having amino acid residues 1 to 282 of Figure 46 (SEQ ID NO: 127), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

10 In another embodiment, the invention provides isolated PR0224 polypeptide. In particular, the invention 

provides isolated native sequence PR0224 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 282 of Figure 46 (SEQ ID NO: 127). 

20. PRW22 

15 Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 

designated in the present application as "PR0222". 

In one embodiment, die invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0222 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0222 polypeptide 
having amino acid residues 1 to 490 of Fig. 48 (SEQ ID NO: 132), or is complementary to such encoding nucleic acid 
20 sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, the invention provides isolated PR0222 polypeptide. In particular, the invention 
provides isolated native sequence PR0222 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 490 of Figure 48 (SEQ ID NO:132). 

25 21. PRQ234 

Applicants have identified a cDNA clone that encodes a novel lectin polypeptide molecule, designated in 
die present application as TR0234". 

In one embodiment, the invention provides an isolated nucleic acid encoding a novel lectin comprising DNA 
encoding a PR0234 polypeptide. In one aspect, the isolated nucleic acid comprises the DNA encoding PRQ234 
30 polypeptides having ann^ acM residues 1 to 382 of Rg. 50 (SEQ ID NO: 137), or is complementary to such encoding 
nucleic acid sequence, and remains stably bound to it under at least moderate , and optionally , under high stringency 
conditions. In another aspect, the invention provides an isolated nucleic acid molecule comprising the nucleotide 
sequence of Fig. 49 (SEQ ID NO: 136). 

In another embodiment, die invention provides isolated novel PR0234 polypeptides. In particular, the 
35 invention provides isolated native sequence PR0234 polypeptide , which in one embodiment, includes an amino acid 
sequence comprising residues 1 to 382 of Figure 50 (SEQ ED NO: 137). 
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In yet another embodiment, the invention provides oligonucleotide probes useful for isolating genomic and 
cDNA nucleotide sequences. 

22. ERQ221 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to a putative 
5 acid phosphatase, wherein the polypeptide is designated in the present application as "PR023 1 " . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0231 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0231 polypeptide 
having amino acid residues 1 to 428 of Fig. 52 (SEQ ID NO: 142), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 
10 In another einbodiment, die invention provides isolated PR0231 polypeptide. In particular, the invention 

provides isolated native sequence PR0231 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 428 of Figure 52 (SEQ ID NO: 142). 

23. PRQ229 

15 Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to scavenger 

receptors wherein the polypeptide is designated in the present application as "PR0229" . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0229 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0229 polypeptide 
having amino acid residues 1 to 347 of Figure 54 (SEQ ID N0:148), or is complementary to such encoding nucleic 

20 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, die invention provides isolated PR0229 polypeptide. In particular, die invention 
provides isolated native sequence PR0229 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 347 of Figure 54 (SEQ ID NO: 148). 

25 

24. PRQ238 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to reductase, 
wherein die polypeptide is designated in the present application as "PR0238\ 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
30 PR0238 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0238 polypeptide 
having amino acM residues 1 to 310 of Figure 56 (SEQ ID N0:153), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0238 polypeptide. In particular, the invention 
35 provides isolated native sequence PR0238 polypeptide, which in one enibodiment, includes an amino acid sequence 
comprising residues 1 to 310 of Figure 56 (SEQ ID NO: 153). 
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25. ERQ222 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0233". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0233 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0233 polypeptide 
having amino acid residues 1 to 300 of Figure 58 (SEQ ID NO: 159), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0233 polypeptide. In particular, the invention 
provides isolated native sequence PR0233 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 300 of Figure 58 (SEQ ID NO: 159). 

26. PRQ223 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to serine 
carboxypeptidase polypeptides, wherein the polypeptide is designated in the present application as TR0223". 

In one embodiment, die invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0223 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0223 polypeptide 
having amino acid residues 1 to 476 of Figure 60 (SEQ ID NO: 164), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, die invention provides isolated PR0223 polypeptide. In particular, the invention 
provides isolated native sequence PR0223 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 476 of Figure 60 (SEQ ID NO: 164). 

27. PRQ235 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in die present application as "PR0235". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0235 polypeptide. In one aspect, die isolated nucleic acid comprises DNA encoding the PR0235 polypeptide 
having amino acid residues 1 to 552 of Figure 62 (SEQ ID NO:170), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0235 polypeptide. In particular, the invention 
provides isolated native sequence PR0235 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 552 of Figure 62 (SEQ ID NO:170). 
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28. PRQ2M and PROtt3 

Applicants have identified cDNA clones that encode novel polypeptides having homology to p-galactosidase, 
wherein those polypeptides are designated in the present application as "PR0236" and "PR0262". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0236 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0236 polypeptide 
5 having amino acid residues 1 to 636 of Figure 64 (SEQ ID NO: 175), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0262 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0262 polypeptide 
10 having amino acid residues 1 to 654 of Figure 66 (SEQ ID NO: 177), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0236 polypeptide. In particular, the invention 
provides isolated native sequence PR0236 polypeptide, which in one embodiment, includes an amino acid sequence 
15 comprising residues 1 to 636 of Figure 64 (SEQ ID NO: 175). 

In another embodiment, the invention provides isolated PR0262 polypeptide. In particular, the invention 
provides isolated native sequence PR0262 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 654 of Figure 66 (SEQ ID NO: 177). 

20 29. ffftQg« > 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0239". 

m one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0239 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0239 polypeptide 
25 having amino acid residues 1 to 501 of Figure 68 (SEQ ID NO: 185), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0239 polypeptide. In particular, the invention 
provides isolated native sequence PR0239 polypeptide, which in one embodiment, includes an amino acid sequence 
30 comprising residues 1 to 501 of Figure 68 (SEQ ID NO: 185). 

30. ESQ2SZ 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0257". 
35 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0257 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0257 polypeptide 
having amino acid residues 1 to 607 of Figure 70 (SEQ ID NO: 190), or is complementary to such encoding nucleic 
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acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

m another embodiment, the invention provides isolated PR0257 polypeptide. In particular, the invention 
provides isolated native sequence PR0257 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 607 of Figure 70 (SEQ ID NO: 190). An additional embodiment of the present invention 
5 is directed to an isolated extracellular domain of a PR0257 polypeptide. 

31. PRO260 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PRO260". 
10 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PRO260 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO260 polypeptide 
having amino acid residues 1 to 467 of Figure 72 (SEQ ID NO:195), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

15 In another embodiment, the invention provides isolated PRO260 polypeptide. In particular, the invention 

provides isolated native sequence PRO260 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 467 of Figure 72 (SEQ ID NO: 195). 

32. PRQ263 

20 Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to CD44 

antigen, wherein the polypeptide is designated in the present application as "PR0263" . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0263 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0263 polypeptide 
having ammo acid residues 1 to 322 of Figure 74 (SEQ ID NO:201), or is complementary to such encoding nucleic 

25 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0263 polypeptide. In particular, the invention 
provides isolated native sequence PR0263 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 322 of Figure 74 (SEQ ID NO:201). An additional embodiment of the present invention 
30 is directed to an isolated extracellular domain of a PR0263 polypeptide. 

33. PRQ 270 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as TRO270". 
35 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PRO270 polypeptide. In one aspect, the isolated nucleic acid comprises DNA whivch includes the sequence encoding 
me PRO270 polypeptide having amino acid residues 1 to 296 of Fig. 76 (SEQ ID NO:207), or is complementary to 
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such encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, die invention provides isolated PRO270 polypeptide. In particular, the invention 
provides isolated native sequence PRO270 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 296 of Figure 76 (SEQ ID NO:207). 

5 

34. FRQ 37 1 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to the 
proteoglycan link protein, wherein die polypeptide is designated in the present application as "PR0271 " . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A encoding a 
10 PR0271 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0271 polypeptide 
having amino acid residues 1 to 360 of Figure 78 (SEQ ID NO:213), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0271 polypeptide. In particular, the invention 
15 provides isolated native sequence PR0271 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 360 of Figure 78 (SEQ ID NO:213). 

35. E&Q222 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
20 designated in the present application as "PR0272" . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0272 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0272 polypeptide 
having amino acid residues 1 to 328 of Figure 80 (SEQ ID NO:221), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
25 conditions. 

In another embodiment, die invention provides isolated PR0272 polypeptide. In particular, the invention 
provides isolated native sequence PR0272 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 328 of Figure 80 (SEQ ID NO:21 1). 

30 36. tSSXtSA 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0294". 

In one embodiment, die invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0294 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0294 polypeptide 
35 having amino acid residues 1 to 550 of Figure 82 (SEQ ID NO:227), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 
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In another embodiment, the invention provides isolated PR0294 polypeptide. In particular, the invention 
provides isolated native sequence PR0294 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 550 of Figure 82 (SEQ ID NO:227). 

37. PRQ2?5 

5 Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 

designated in the present application as "PR0295V 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0295 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0295 polypeptide 
having amino acid residues 1 to 350 of Figure 84 (SEQ ID NO:236), or is complementary to such encoding nucleic 
10 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0295 polypeptide. In particular, the invention 
provides isolated native sequence PR0295 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 350 of Figure 84 (SEQ ID NO:236). 

15 

38. ERQ222 

Applicants have identified a cDNA clone that encodes a novel human neuronal leucine rich repeat 
polypeptide, wherein the polypeptide is designated in the present application as "PR0293V 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
20 PR0293 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0293 polypeptide 
having amino acid residues 1 to 713 of Figure 86 (SEQ ID NO:245), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0293 polypeptide. In particular, the invention 
25 provides isolated native sequence PR0293 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 713 of Figure 86 (SEQ ID NO:245). An additional embodiment of the present invention 
is directed to an isolated extracellular domain of a PR0293 polypeptide. 

39. PRQ247 

30 Applicants have identified a cDNA clone that encodes a novel polypeptide having leucine rich repeats 

wherein the polypeptide is designated in the present application as "PR0247". 

In one embodiment, die invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0247 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0247 polypeptide 

having amino add residues 1 to 546 of Figure 88 (SEQ ID NO: 250), or is complementary to such encoding nucleic 
35 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 

conditions. 

48 



WO 99/14328 



PCT/US98/19330 



Id another embodiment, the invention provides isolated PR0247 polypeptide. In particular, the invention 
provides isolated native sequence PR0247 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 546 of Figure 88 (SEQ ID NO: 250). An additional embodiment of the present invention 
is directed to an isolated extracellular domain of a PR0247 polypeptide. 

5 40. PRO302. PRO303. PRO304. PRO307 and PRQ343 

Applicants have identified cDNA clones that encode novel polypeptides having homology to various 
proteases, wherein those polypeptide are designated in the present application as "PRO302", TRO303", "PRO304", 
"PRO307- and "PR0343" polypeptides. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
10 PRO302 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO302 polypeptide 
having amino acid residues 1 to 452 of Figure 90 (SEQ ID NO:255), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
IS a PRO303 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO303 polypeptide 
having amino acid residues 1 to 314 of Figure 92 (SEQ ID NO:257), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In yet another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA 
20 encoding a PRO304 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO304 
polypeptide having amino acid residues 1 to 556 of Figure 94 (SEQ ID NO:259), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under high 
stringency conditions. 

In another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
25 a PRO307 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO307 polypeptide 
having amino acid residues 1 to 383 of Figure 96 (SEQ ID NO:261), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA enco ding 
30 a PR0343 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0343 polypeptide 
having amino acid residues 1 to 317 of Figure 98 (SEQ ID NO:263), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another ernbodiment, the invention provides isolated PRO302 polypeptide. In particular, me invention 
35 provides isolated native sequence PRO302 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 452 of Figure 90 (SEQ ID NO:255). 
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In another embodiment, the invention provides isolated PRO303 polypeptide. In particular, the invention 
provides isolated native sequence PRO303 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 314 of Figure 92 (SEQ ID NO:257). 

In another embodiment, the invention provides isolated PRO304 polypeptide. In particular, the invention 
provides isolated native sequence PRO304 polypeptide, which in one embodiment, includes an amino acid sequence 
5 comprising residues 1 to 556 of Figure 94 (SEQ ID NO:259). 

In another embodiment, the invention provides isolated PRO307 polypeptide. In particular, the invention 
provides isolated native sequence PRO307 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 383 of Figure 96 (SEQ ID NO:261). 

In another embodiment, the invention provides isolated PR0343 polypeptide. In particular, the invention 
10 provides isolated native sequence PR0343 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 317 of Figure 98 (SEQ ID NO:263). 

41. F RQ333 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein die polypeptide is 
15 designated in the present application as "PR0328 " . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0328 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0328 polypeptide 
having amino acid residues 1 to 463 of Figure 100 (SEQ ID NO:285), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
20 conditions. 

In another embodiment, the invention provides isolated PR0328 polypeptide. In particular, the invention 
provides isolated native sequence PR0328 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 463 of Figure 100 (SEQ ID NO:285). An additional embodiment of the present invention 
is directed to an isolated extracellular domain of a PRO306 polypeptide . 

25 

42. PRQ33S. PRQ331 and FRQ326 

Applicants have identified three cDNA clones that respectively encode three novel polypeptides, each having 
leucine rich repeats and homology to UG-1 and ALS. These polypeptides are designated in the present application 
as PR0335, PR0331 and PR0326, respectively. 

30 In one embodiment, the invention provides three isolated nucleic acid molecules com p risin g DNA 

respectively encoding PR0335, PR0331 and PR0326, respectively. In one aspect, herein is provided an isolated 
nucleic acid comprising DNA encoding the PR0335 polypeptide having amino acid residues 1 through 1059 of Figure 
102 (SEQ ID NO:290), or is complementary to such encoding nucleic acid sequence, and remains stably bound to 
it under at least moderate, and optionally, under high stringency conditions. Also provided herein is an isolated 

35 nucleic acid comprises DNA encoding the PR0331 polypeptide having amino acid residues 1 through 640 of Figure 
104 (SEQ ID NO:292), or is complementary to such encoding nucleic acid sequence, and remains stably bound to 
it under at least moderate, and optionally, under high stringency conditions. Additionally provided herein is an 
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isolated nucleic acid comprises DNA encoding the PR0326 polypeptide having amino acid residues 1 through 1119 
of Figure 106 (SEQ ID NO:294), or is complementary to such encoding nucleic acid sequence, and remains stably 
bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, the invention provides isolated PR0335, PR0331 and PR0326 polypeptides or 
extracellular domains thereof. In particular, the invention provides isolated native sequence for the PR0335 
polypeptide, which in one embodiment, includes an amino acid sequence comprising residues 1 through 1059 of 
Figure 102 (SEQ ID NO:290). Also provided herein is the isolated native sequence for the PR0331 polypeptide, 
which in one embodiment, includes an amino acid sequence comprising residues 1 through 640 of Figure 104 (SEQ 
ID NO:292). Also provided herein is the isolated native sequence for the PR0326 polypeptide, which in one 
embodiment, includes an amino acid sequence comprising residues 1 through 1119 of Figure 106 (SEQ ID NO: 294). 

43. PRQ332 

Applicants have identified a cDNA clone (DNA40982-1235) that encodes a novel polypeptide, designated 
in the present application as "PR0332." 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA having at least 
about 80% sequence identity to (a) a DNA molecule encoding a PR0358 polypeptide comprising the sequence of 
amino acids 49 to 642 of Fig. 108 (SEQ ID NO:310), or (b) the cornplement of the DNA molecule of (a). The 
sequence identity preferably is about 85%, more preferably about 90%, most preferably about 95%. In one aspect, 
the isolated nucleic acid has at least about 80%, preferably at least about 85%, more preferably at least about 90%, 
and most preferably at least about 95% sequence identity with a polypeptide having amino acid residues 1 to 642 of 
Fig. 108 (SEQ ID NO:310). Preferably, the highest degree of sequence identity occurs within the leucine-rich repeat 
domains (amino acids 1 16 t o 624 o f Fig . 108, SEQ ID NO:310). In a further embodiment, the isolated nucleic acid 
molecule comprises DNA encoding a PR0332 polypeptide having amino acid residues 49 to 642 of Fig. 108 (SEQ 
ID NO:310), or is complementary to such encoding nucleic acid sequence, and remains stably bound to it under at 
least moderate, and optionally, under high stringency conditions. 

In another embodiment, the invention provides isolated PR0332 polypeptides. In particular, the invention 
provides isolated native sequence PR0332 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 49 to 624 of Figure 108 (SEQ ID NO:310). Native PR0332 polypeptides with or without the 
native signal sequence (amino acids 1 to 48 in Figure 108, SEQ ID NO:310). and with or without the initiating 
methionine are specifically included. 

44. PRQ334 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to fibulin and 
fibrillin, wherein die polypeptide is designated in the present application as "PR0334". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0334 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0334 polypeptide 
having amino acid residues 1 to 509 of Figure 110 (SEQ ID NO:315), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
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conditions. 

In another embodiment, the invention provides isolated PR0334 polypeptide. In particular, the invention 
provides isolated native sequence PR0334 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 509 of Figure 110 (SEQ ID NO:315). 

5 45. PRQ346 

Applicants have identified a cDNA clone (DNA441 67-1243) that encodes a novel polypeptide, designated 
in the present application as "PR0346. " 

In one embodiment, the invention provides an isolated nucleic acid molecule having at least about 80% 
sequence identity to (a) a DNA molecule encoding a PR0346 polypeptide comprising the sequence of amino acids 

10 19to339ofFig. 112(SEQroNO:320),OT(b)thecon^ The sequence identity 

preferably is about 85%, more preferably about 90%, most preferably about 95%. In one aspect, the isolated nucleic 
acid has at least about 80%, preferably at least about 85%, more preferably at least about 90%, and most preferably 
at least about 95% sequence identity with a polypeptide having amino acid residues 19 to 339 of Fig. 112 (SEQ ID 
NO:320). Preferably, the highest degree of sequence identity occurs within the extracellular domains (amino acids 

15 19 to 339 of Fig. 112, SEQ ID NO:320). In alternative embodiments, the polypeptide by which the homology is 
measured comprises the residues 1-339, 19-360 or 19-450 of Fig. 1 12, SEQ ID NO:320). In a further embodiment, 
the isolated nucleic acid molecule comprises DNA encoding a PR0346 polypeptide having amino acid residues 19 
to 339 of Fig. 112 (SEQ ID NO:320), alternatively residues 1-339, 19-360 or 19-450 of Fig. 112 (SEQ ID NO:320) 
or is complementary to such encoding nucleic acid sequence, and remains stably bound to it under at least moderate, 

20 and optionally, under high stringency conditions. In another aspect, the invention provides a nucleic acid of the mil 
length protein of clone DNA441 67-1243, deposited with the ATCC under accession number ATCC 209434, 
alternatively the coding sequence of clone DNA44167-1243, deposited under accession number ATCC 209434. 

In yet another embodiment, the irrvention provides isolated PR0346 polypeptide. In particular, the invention 
provides isolated native sequence PR0346 polypeptide, which in one embodiment, includes an amino acid sequence 

25 comprising residues 19 to 339 of Figure 1 12 (SEQ ID NO:320). Native PR0346 polypeptides with or without the 
native signal sequence (residues 1 to 18 in Figure 112 (SEQ ID NO: 320), with or without the initiating methionine, 
with or without the transmembrane domain (residues 340 to 360) and with or without the intracellular domain 
(residues 361 to 450) are specifically included. Alternatively, the irrvention provides a PR0346 polypeptide encoded 
by the nucleic acid deposited under accession number ATCC 209434. 

30 

46. mam 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to protein 
disulfide isomerase, wherein the polypeptide is designated in the present application as "PR0268V 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
35 PR0268 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0268 rjolypeptide 
having amino acid residues 1 to 280 of Figure 114 (SEQ ID NO: 325), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
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conditions. 

In another embodiment, the invention provides isolated PR0268 polypeptide. . In particular, the invention 
provides isolated native sequence PR0268 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 280 of Figure 1 14 (SEQ ID NO:325). An additional embodiment of the present invention 
is directed to an isolated extracellular domain of a PR0268 polypeptide. 

5 

47. PRQ33Q 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to the alpha 
subunit of prolyl 4-hydroxylasc, wherein the polypeptide is designated in the present application as "PRO330". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
10 PRO330 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO330 polypeptide 
having amino acid residues 1 to 533 of Figure 116 (SEQ ID NO:332), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, die invention provides isolated PRO330 polypeptide. In particular, die invention 
15 provides isolated native sequence PRO330 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 533 of Figure 1 16 (SEQ ID NO:332). 

48. PRQ33? and EBflSIB 

Applicants have identified two cDNA clones wherein each clone encodes a novel polypeptide having 
20 homology to fringe, wherein the polypeptides are designated in the present application as "PR0339" and "PR03 10" . 

In one embodiment, the invention provides isolated nucleic acid molecules comprising DNA encoding a 
PR0339 and/or a PRO310 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the 
PR0339 polypeptide having amino acid residues 1 to 772 of Figure 118 (SEQ ID NO:339), or is complementary to 
such encoding nucleic acid sequence , and remains stably bound to it under at least moderate , and optionally , under 
25 high stringency conditions. In another aspect, the isolated nucleic acid comprises DNA encoding the PRO310 
polypeptide having amino acid residues 1 to 318 of Figure 120 (SEQ ID NO:341), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under high 
stringency conditions. 

In another embodiment, the invention provides isolated PR0339 as well as isolated PRO310 polypeptides. 
30 In particular, the invention provides isolated native sequence PR0339 polypeptide, which in one embodiment, 
includes an amino arid sequence comprising residues 1 to 772 of Figure 118 (SEQ ID NO:339). The invention 
further provides isolated native sequence PRO310 polypeptide, which in one embodiment, includes an amino acid 
sequence comprising residues 1 to 318 of Figure 120 (SEQ ID NO:341). 

35 49. fRQ244 

Applicants have identified a cDNA clone that encodes a novel polypeptide, designated in the present 
application as "PR0244". 
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In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
PR0244 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding PR0244 polypeptide having 
amino acid residues 1 to 219 of Fig. 122 (SEQ ID NO:377), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 
In another embodiment, the invention provides isolated PR0244 polypeptide. In particular, the invention 
S provides isolated native sequence PR0244 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 219 of Figure 122 (SEQ ID NO:377). 



50. Additional Embodiments 

In other embodiments of the present invention, the invention provides vectors comprising DNA encoding 
10 any of the above or below described polypeptides. A host cell comprising any such vector is also provided. By way 
of example, the host cells may be CHO cells, E. coli, or yeast. A process for producing any of the above or below 
described polypeptides is further provided and comprises culturing host cells under conditions suitable for expression 
of the desired polypeptide and recovering the desired polypeptide from the cell culture. 

In other embodiments, the invention provides chimeric molecules comprising any of the above or below 
15 described polypeptides fused to a heterologous polypeptide or amino acid sequence. An example of such a chimeric 
molecule comprises any of the above or below described polypeptides fused to an epitope tag sequence or a Fc region 
of an immunoglobulin. 

In another embodiment, the invention provides an antibody which specifically binds to any of the above or 
below described polypeptides. Optionally, the antibody is a monoclonal antibody. 
20 In yet other ernbodiments, the invention provides oligonucleotide probes useful for isolating genomic and 

cDNA nucleotide sequences, wherein those probes may be derived from any of the above or below described 
nucleotide sequences. 



BRIEF DESCRIPTION OF THE DRAWINGS 
25 Figure 1 shows a nucleotide sequence (SEQ ID NO:l) of a native sequence PR0211 cDNA. wherein SEQ 

ID NO:l is a clone designated herein as "UNQ185" and/or "DNA32292-1131". 

Figure 2 shows the arnino acid sequence (SEQ ID NO:2) derived from the coding sequence of SEQ ID NO:l 
shown in Figure 1. 

Figure 3 shows a nucleotide sequence (SEQ ID NO:3) of a native sequence PR0217 cDNA, wherein SEQ 
30 ID NO:3 is a clone designated herein as "UNQ19r and/or •DNA33094-113P. 

Figure 4 shows the amino acid sequence (SEQ ID NO :4) derived from the coding sequence of SEQ ID NO:3 
shown in Figure 3. 

Figure 5 shows a nucleotide sequence (SEQ ID NO: 1 1) of a native sequence PRO230 cDNA, wherein SEQ 
ID NO:l 1 is a clone designated herein as "UNQ204" and/or •DNA33223-1136". 
35 Figure 6 shows the amino acid sequence (SEQ ID NO: 12) derived from the coding sequence of SEQ ID 

NO:ll shown in Figure 5. 

Figure 7 shows a nucleotide sequence designated herein as DNA20088 (SEQ ID NO:13). 
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Figure 8 shows a nucleotide sequence (SEQ ID NO: 17) of a native sequence PR0232 cDNA, wherein SEQ 
ID NO: 17 is a clone designated herein as "UNQ206" and/or "DNA34435-1 140" . 

Figure 9 shows the amino acid sequence (SEQ ID NO: 18) derived from the coding sequence of SEQ ID 
NO: 17 shown in Figure 8. 

Figure 10 shows a nucleotide sequence (SEQ ID NO:22) of a native sequence PR0187 cDNA, wherein SEQ 
5 ID NO:22 is a clone designated herein as "UNQ16r and/or B DNA27864-1155\ 

Figure 11 shows the amino acid sequence (SEQ ID NO:23) derived from the coding sequence of SEQ ID 
NO:22 shown in Figure 10. 

Figure 12 shows a nucleotide sequence (SEQ ID NO:27) of a native sequence. PR0265 cDNA, wherein SEQ 
ID NO:27 is a clone designated herein as "UNQ232" and/or "DNA36350-1158". 
10 Figure 13 shows the amino acid sequence (SEQ ID NO:28) derived from the coding sequence of SEQ ID 

NO:27 shown in Figure 12. 

Figures 14A-B show a nucleotide sequence (SEQ ID NO:33) of a native sequence PR0219 cDNA, wherein 
SEQ ID NO:33 is a clone designated herein as "UNQ193" and/or "DNA32290-1164". 

Figure 15 shows die amino acid sequence (SEQ ID NO: 34) derived from the coding sequence of SEQ ID 
15 NO:33 shown in Figures 14A-B. 

Figure 16 shows a nucleotide sequence (SEQ ID NO:38) of a native sequence PR0246 cDNA, wherein SEQ 
ID NO:38 is a clone designated herein as "UNQ220" and/or "DNA35639-1172\ 

Figure 17 shows the amino acid sequence (SEQ ID NO:39) derived from the coding sequence of SEQ ID 
NO:38 shown in Figure 16. 

20 Figure 18 shows a nucleotide sequence (SEQ ID NO:48) of a native sequence PR0228 cDNA, wherein SEQ 

ID NO:48 is a clone designated herein as "UNQ202" and/or "DNA33092-1202\ 

Figure 19 shows the amino acid sequence (SEQ ID NO:49) derived from the coding sequence of SEQ ID 
NO:48 shown in Figure 18. 

Figure 20 shows a nucleotide sequence designated herein as DNA21951 (SEQ ID NO:50). 
25 Figure 21 shows a nucleotide sequence (SEQ ID N058) of a native sequence PR0533 cDNA, wherein SEQ 

ID NO:58 is a clone designated herein as °UNQ344" and/or "DNA49435-1219". 

Figure 22 shows the amino acid sequence (SEQ ID N0.59) derived from the coding sequence of SEQ ID 
NO:58 shown in Figure 21 . 

Figure 23 shows a nucleotide sequence (SEQ ID NO:63) of a native sequence PR0245 cDNA, wherein SEQ 
30 ID NO:63 is a clone designated herein as MJNQ219" and/or "DNA35638-1 141 " . 

Figure 24 shows the amino acid sequence (SEQ ID NO:64) derived from the coding sequence of SEQ ID 
NO:63 shown in Figure 23. 

figure 25 shows a nucleotide sequence (SEQ ID NO:68) of a native sequence PRO220 cDNA, wherein SEQ 
ID NO:68 is a clone designated herein as "UNQ194" and/or "DNA32298-1132". 
35 Figure 26 shows die amino acid sequence (SEQ ID NO:69) derived from the coding sequence of SEQ ID 

NO:68 shown in Figure 25. 
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Figure 27 shows a nucleotide sequence (SEQ ID NO:70) of a native sequence PR0221 cDNA, wherein SEQ 
ID NO:70 is a clone designated herein as "UNQ195" and/or "DNA33089-1132". 

figure 28 shows the amino acid sequence (SEQ ID NO: 71) derived from the coding sequence of SEQ ID 
NO:70 shown in Figure 27. 

figure 29 shows a nucleotide sequence (SEQ ID NO:72) of a native sequence PR0227 cDNA, wherein SEQ 
5 ID NO:72 is a clone designated herein as TJNQ201 • and/or "DNA33786-1 132" . 

figure 30 shows the amino acid sequence (SEQ ID NO:73) derived from the coding sequence of SEQ ID 
NO:72 shown in Figure 29. 

figure 31 shows a nucleotide sequence (SEQ ID NO:83) of a native sequence PR0258 cDNA, wherein SEQ 
ID NO:83 is a clone designated herein as "UNQ225" and/or "DNA35918-1174". 
10 figure 32 shows the amino acid sequence (SEQ ID NO: 84) derived from the coding sequence of SEQ ID 

NO:83 shown in Figure 31. 

figure 33 shows a nucleotide sequence (SEQ ID NO:90) of a native sequence PR0266 cDNA, wherein SEQ 
ID NO:90 is a clone designated herein as "UNQ233" and/or "DNA37150-1 178". 

figure 34 shows the amino acid sequence (SEQ ID NO:91) derived from the coding sequence of SEQ ID 
15 NO:90 shown in Figure 33. 

figure 35 shows a nucleotide sequence (SEQ ID NO:95) of a native sequence PR0269 cDNA. wherein SEQ 
ID NO:95 is a clone designated herein as "UNQ236" and/or "DNA3826O-1180". 

figure 36 shows me amino acid sequence (SEQ ID NO:96) derived from the coding sequence of SEQ ID 
NO:95 shown in Figure 35. 

20 Figure 37 shows a nucleotide sequence (SEQ ID NO: 103) of a native sequence PR0287 cDNA. wherein 

SEQ ID NO: 103 is a clone designated herein as "UNQ250" and/or "DNA39969-1 185". 

figure 38 shows the amino acid sequence (SEQ ID NO: 104) derived from the coding sequence of SEQ ID 
NO: 103 shown in Figure 37. 

figure 39 shows a nucleotide sequence (SEQ ID NO: 108) of a native sequence PR0214 cDNA, wherein 
25 SEQ ID NO:108 is a clone designated herein as "UNQ188" and/or "DNA32286-1 191 ". 

figure 40 shows the amino acid sequence (SEQ ID NO: 109) derived from the coding sequence of SEQ ID 
NO: 108 shown in Figure 39. 

Figure 41 shows a nucleotide sequence (SEQ ID NO: 1 13) of a native sequence PR0317 cDNA, wherein 
SEQ ID NO: 113 is a clone designated herein as °UNQ278" and/or "DNA33461-1199". 
30 figure 42 shows the amino acid sequence (SEQ ID NO: 1 14) derived from the coding sequence of SEQ ID 

NO: 1 13 shown in Figure 41 . 

Figure 43 shows a nucleotide sequence (SEQ ID NO:118) of a native sequence PRO301 cDNA, wherein 
SEQ ID NO:118 is a clone designated herein as "UNQ264" and/or °DNA40628-1216". 

figure 44 shows the amino acid sequence (SEQ ID NO: 119) derived from the coding sequence of SEQ ID 
35 NO:118 shown in Figure 43. 

figure 45 shows a nucleotide sequence (SEQ ID NO: 126) of a native sequence PR0224 cDNA, wherein 
SEQ ID NO:126 is a clone designated herein as "UNQ198" and/or "DNA33221-1133". 



WO 99/14328 



PCT/US98/19330 



Figure 46 shows the amino acid sequence (SEQ ID NO: 127) derived from the coding sequence of SEQ ID 
NO: 126 shown in Figure 45. 

Figure 47 shows a nucleotide sequence (SEQ ID NO: 131) of a native sequence PR0222 cDNA, wherein 
SEQ ID NO:131 is a clone designated herein as "UNQ196" and/or "DNA33 107-1 135". 

Figure 48 shows the amino acid sequence (SEQ ID NO: 132) derived from the coding sequence of SEQ ID 
5 NO:131 shown in Figure 47. 

Figure 49 shows a nucleotide sequence (SEQ ID NO: 136) of a native sequence PR0234 cDNA, wherein 
SEQ ID NO:136 is a clone designated herein as "UNQ208" and/or "DNA35557-1137\ 

Figure 50 shows the amino acid sequence (SEQ ID NO: 137) derived from the coding sequence of SEQ ID 
NO: 136 shown in Figure 49. 

10 Figure 51 shows a nucleotide sequence (SEQ ID NO:141) of a native sequence PR0231 cDNA, wherein 

SEQ ID NO: 141 is a clone designated herein as "UNQ205" and/or "DNA34434-1139". 

Figure 52 shows the amino acid sequence (SEQ ID NO: 142) derived from the coding sequence of SEQ ID 
NO: 141 shown in Figure 51. 

Figure 53 shows a nucleotide sequence (SEQ ID NO:147) of a native sequence PR0229 cDNA, wherein 
15 SEQ ID NO:147 is a done designated herein as "UNQ203" and/or "DNA33 100-1 159". 

Figure 54 shows the amino acid sequence (SEQ ID NO: 148) derived from the coding sequence of SEQ ID 
NO:147 shown in Figure 53. 

Figure 55 shows a nucleotide sequence (SEQ ID NO: 152) of a native sequence PR0238 cDNA, wherein 
SEQ ID NO:152 is a clone designated herein as "UNQ212* and/or "DNA35600-U62". 
20 Figure 56 shows the amino acid sequence (SEQ ID NO: 153) derived from the coding sequence of SEQ ID 

NO: 152 shown in Figure 55. 

Figure 57 shows a nucleotide sequence (SEQ ID NO: 158) of a native sequence PR0233 cDNA, wherein 
SEQ ID NO: 158 is a clone designated herein as "UNQ207" and/or "DNA34436-1238". 

Figure 58 shows the amino acid sequence (SEQ ID NO: 159) derived from the coding sequence of SEQ ID 
25 NO: 158 shown in Figure 57. 

Figure 59 shows a nucleotide sequence (SEQ ID NO:163) of a native sequence PR0223 cDNA, wherein 
SEQ ID NO:163 is a clone designated herein as "UNQ197" and/or "DNA33206-1165". 

Figure 60 shows the amino acid sequence (SEQ ID NO: 164) derived from the coding sequence of SEQ ID 
NO:163 shown in Figure 59. 

30 Figure 61 shows a nucleotide sequence (SEQ ID NO:169) of a native sequence PR0235 cDNA, wherein 

SEQ ID NO: 169 is a clone designated herein as "UNQ209" and/or "DNA35558-1167". 

Figure 62 shows the amino acid sequence (SEQ ID NO: 170) derived from me coding sequence of SEQ ID 
NO:169 shown in Figure 61. 

Figure 63 shows a nucleotide sequence (SEQ ID NO:174) of a native sequence PRQ236 cDNA, wherein 
35 SEQ ID NO:174 is a clone designated herein as "UNQ210" and/or "DNA35599-1168". 

Figure 64 shows the amino acid sequence (SEQ ID NO: 175) derived from the coding sequence of SEQ ID 
NO: 174 shown in Figure 63. 
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Figure 65 shows a nucleotide sequence (SEQ ID NO:176) of a native sequence PR0262 cDNA, wherein 
SEQ ID NO: 176 is a clone designated herein as "UNQ229" and/or °DNA36992-1168". 

figure 66 shows the amino acid sequence (SEQ ID NO: 177) derived from the coding sequence of SEQ ID 
NO:176 shown in Figure 65. 

Figure 67 shows a nucleotide sequence (SEQ ID NO: 184) of a native sequence PRG239 cDNA, wherein 
5 SEQ ID NO:184 is a clone designated herein as tt UNQ213" and/or °DNA34407-1169\ 

Figure 68 shows the amino acid sequence (SEQ ID NO: 185) derived from the coding sequence of SEQ ID 
NO: 184 shown in Figure 67. 

Figure 69 shows a nucleotide sequence (SEQ ID NO: 189) of a native sequence PR0257 cDNA, wherein 
SEQ ID NO:189 is a clone designated herein as "UNQ224" and/or "DNA35841-1173". 
10 Figure 70 shows the amino acid sequence (SEQ ID NO: 190) derived from the coding sequence of SEQ ED 

NO: 189 shown in Figure 69. 

Figure 71 shows a nucleotide sequence (SEQ ID NO: 194) of a native sequence PRO260 cDNA, wherein 
SEQ ID NO:194 is a clone designated herein as "UNQ227" and/or "DNA33470-1 175". 

Figure 72 shows the amino acid sequence (SEQ ID NO: 195) derived from the coding sequence of SEQ ID 
15 NO:194 shown in Figure 71. 

Figure 73 shows a nucleotide sequence (SEQ ID NO:200) of a native sequence PR0263 cDNA, wherein 
SEQ ID NO-.200 is a clone designated herein as °UNQ230" and/or "DNA34431-1177". 

Figure 74 shows the amino acid sequence (SEQ ID NO:201) derived from the coding sequence of SEQ ID 
NO:200 shown in Figure 73. 

20 Figure 75 shows a nucleotide sequence (SEQ ID NO:206) of a native sequence PRO270 cDNA, wherein 

SEQ ID NO:206 is a clone designated herein as "UNQ237" and/or "DNA39510-1181\ 

Figure 76 shows the amino acid sequence (SEQ ID NO:207) derived from the coding sequence of SEQ ID 
NO:206 shown in Figure 75. 

Figure 77 shows a nucleotide sequence (SEQ ID NO:212) of a native sequence PR0271 cDNA, wherein 
25 SEQ ID NO:212 is a clone designated herein as "UNQ238" and/or "DNA39423-1 182" . 

Figure 78 shows the amino acid sequence (SEQ ID NO:213) derived from the coding sequence of SEQ ID 
NO:212 shown in figure 77. 

figure 79 shows a nucleotide sequence (SEQ ID NO:220) of a native sequence PR0272 cDNA, wherein 
SEQ ID NO:220 is a clone designated herein as "UNQ239" and/or °DNA40620-1183\ 
30 figure 80 shows the amino acid sequence (SEQ ID NO:221) derived from the coding sequence of SEQ ID 

NO:220 shown in Figure 79. 

Figure 81 shows a nucleotide sequence (SEQ ID NO:226) of a native sequence PR0294 cDNA, wherein 
SEQ ID NO:226 is a clone designated herein as "UNQ257" and/or 'DNA40604-1187". 

figure 82 shows the amino acid sequence (SEQ ID NO:227) derived from the coding sequence of SEQ ID 
35 NO:226 shown in figure 81 . 

Figure 83 shows a nucleotide sequence (SEQ ED NO:235) of a native sequence PR0295 cDNA, wherein 
SEQ ID NO:235 is a clone designated herein as "UNQ258" and/or "DNA38268-1 188". 
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figure 84 shows the amino acid sequence (SEQ ID NO:236) derived from the coding sequence of SEQ ID 
NO:235 shown in Figure 83. 

Figures 85A-B show a nucleotide sequence (SEQ ID NO:244) of a native sequence PR0293 cDNA, wherein 
SEQ ID NO:244 is a clone designated herein as "UNQ256" and/or M DNA37151-1193". 

Figure 86 shows the amino acid sequence (SEQ ID NO:245) derived from the coding sequence of SEQ ID 
5 NO:244 shown in Figures 85A-B. 

Figures 89A-B show a nucleotide sequence (SEQ ID NO:249) of a native sequence PR0247 cDNA, wherein 
SEQ ID NO:249 is a clone designated herein as °UNQ221" and/or tt DNA35673-1201". 

Figure 88 shows the amino acid sequence (SEQ ID NO: 250) derived from the coding sequence of SEQ ID 
NO:249 shown in Figure 87. 

10 Figure 89 shows a nucleotide sequence (SEQ ID NO:254) of a native sequence PRO302 cDNA, wherein 

SEQ ID NO:254 is a clone designated herein as "UNQ265" and/or tt DNA40370-1217\ 

Figure 90 shows the amino acid sequence (SEQ ID NO:255) derived from the coding sequence of SEQ ID 
NO:254 shown in Figure 89. 

Figure 91 shows a nucleotide sequence (SEQ ID NO:256) of a native sequence PRO303 cDNA, wherein 
15 SEQ ID NO:256 is a clone designated herein as "UNQ266" and/or "DNA4255 1-1217". 

Figure 92 shows the amino acid sequence (SEQ ID NO:257) derived from the coding sequence of SEQ ID 
NO:256 shown in Figure 91 . 

Figure 93 shows a nucleotide sequence (SEQ ID NO:258) of a .native sequence PRO304 cDNA, wherein 
SEQ ID NO:258 is a clone designated herein as "UNQ267" and/or "DNA39520- 1217V 
20 Figure 94 shows the amino acid sequence (SEQ ID NO:259) derived from the coding sequence of SEQ ID 

NO:258 shown in Figure 93. 

Figure 95 shows a nucleotide sequence (SEQ ID NO:260) of a native sequence PRO307 cDNA, wherein 
SEQ ID NO:260 is a done designated herein as M UNQ270" and/or "DNA41225-1217". 

Figure 96 shows the amino acid sequence (SEQ ID NO:261) derived from the coding sequence of SEQ ID 
25 NO:260 shown in Figure 95. 

Figure 97 shows a nucleotide sequence (SEQ ID NO:262) of a native sequence PR0343 cDNA, wherein 
SEQ ID NO:262 is a clone designated herein as "UNQ302" and/or 'DNA43318-1217". 

figure 98 shows the amino acid sequence (SEQ ID NO:263) derived from the coding sequence of SEQ ID 
NO: 262 shown in figure 97. 

30 figure 99 shows a nucleotide sequence (SEQ ID NO:234) of a native sequence PR0328 cDNA, wherein 

SEQ ID NO:284 is a clone designated herein as "UNQ289" and/or "DNA405 87-1231". 

figure 100 shows die amino acid sequence (SEQ ID NO:285) derived from the coding sequence of SEQ ID 
NO:284 shown in Figure 99. 

Figures 101 A-B show a nucleotide sequence (SEQ ID NO:289) of a native sequence PR0335 cDNA, 
35 wherein SEQ ID NO:289 is a clone designated herein as "UNQ287" and/or "DNA41388-1234" . 

figure 102 shows the amino acid sequence (SEQ ID NO:290) derived from the coding sequence of SEQ ID 
NO:289 shown in Figures 103A-B. 
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Figure 103 shows a nucleotide sequence (SEQ ID NO:291) of a native sequence PR0331 cDNA, wherein 
SEQ ID NO:291 is a clone designated herein as "UNQ292" and/or "DNA4098M234". 

Figure 104 shows the amino acid sequence (SEQ ID NO:292) derived from the coding sequence of SEQ ID 
NO:291 shown in Figure 103. 

Figures 105A-B show a nucleotide sequence (SEQ ID NO:293) of a native sequence PR0326 cDNA, 
5 wherein SEQ ID NO:293 is a clone designated herein as "UNQ287" and/or "DNA37 140-1234". 

Figure 106 shows the amino acid sequence (SEQ ID NO:294) derived from the coding sequence of SEQ ID 
NO:293 shown in Figures 105A-B. 

Figures 107A-B show a nucleotide sequence (SEQ ID NO:309) of a native sequence PR0332 cDNA, 
wherein SEQ ID NO:309 is a clone designated herein as "UNQ293" or "DNA40982-1235". 
10 Figure 108 shows the amino acid sequence (SEQ ID NO:310) derived from the coding sequence of SEQ ID 

NO:309 shown in Figure 107. 

Figure 109 shows a nucleotide sequence (SEQ ID NO: 3 14) of a native sequence PR0334 cDNA, wherein 
SEQ ID NO:314 is a clone designated herein as "UNQ295" or "DNA41379-1236". 

Figure 110 shows the amino acid sequence (SEQ ID NO:3 15) derived from the coding sequence of SEQ ID 
15 NO:314 shown in Figure 109. 

Figure 111 shows a nucleotide sequence (SEQ ID NO:319) of a native sequence PR0346 cDNA, wherein 
SEQ ID NO:319 is a clone designated herein as UNQ305" or "DNA44167-1243". 

Figure 1 12 shows the amino acid sequence (SEQ ID NO: 320) derived from the coding sequence of SEQ ID 
NO:319 shown in Figure 111. 
20 Figure 1 13 shows a nucleotide sequence (SEQ ID NO:324) of a native sequence PR0268 cDNA, wherein 

SEQ ID NO:324 is a clone designated herein as "UNQ235" or "DNA39427-1 179". 

Figure 114 shows the amino acid sequence (SEQ ID NO: 325) derived from the coding sequence of SEQ ID 
NO:324 shown in Figure 113. 

Figure 115 shows a nucleotide sequence (SEQ ID NO:331) of a native sequence PRO330 cDNA, wherein 
25 SEQ ID NO:331 is a clone designated herein as UNQ290" or "DNA40603-1232". 

Figure 116 shows the amino acid sequence (SEQ ID NO:332) derived from the coding sequence of SEQ ID 
NO:331 shown in Figure 115. 

Figure 117 shows a nucleotide sequence (SEQ ID NO:338) of a native sequence PR0339 cDNA, wherein 
SEQ ID NO:338 is a clone designated herein as "UNQ229" or *DNA43466-1225". 
30 Figure 118 shows the amino acid sequence (SEQ ID NO: 339) derived from the coding sequence of SEQ ID 

NO:338 shown in Figure 117. 

Figure 1 19 shows a nucleotide sequence (SEQ ID NO:340) of a native sequence PRO310 cDNA, wherein 
SEQ ID NO:340 is a clone designated herein as "UNQ273" or "DNA43046-1225V 

Figure 120 shows the amino acid sequence (SEQ ID NO:34 1) derived from the coding sequence of SEQ ID 
35 NO:340 shown in Figure 119. 

Figure 121 shows a nucleotide sequence (SEQ ID NO:376) of a native sequence PR0244 cDNA, wherein 
SEQ ID NO:376 is a clone designated herein as "UNQ218" or "DNA35668-1171". 
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Figure 122 shows the annuo acid sequence (SEQ ID NO:377) derived from the coding sequence of SEQ ID 
NO:376 shown in Figure 121. 

DETAILED DESCRIPTION QP THK PR EFERRED EMBODIMENTS 
1. Pefinjtions 

5 The terms "PRO polypeptide" and "PRO" as used herein and when irnmediately followed by a numerical 

designation refer to various polypeptides, wherein the complete designation (i.e., PRO/number) refers to specific 
polypeptide sequences as described herein. The terms "PRO/number polypeptide" and "PRO/number 0 as used herein 
encompass native sequence polypeptides and polypeptide variants (which are further defined herein). The PRO 
polypeptides described herein may be isolated from a variety of sources, such as from human tissue types or from 

10 another source, or prepared by recombinant or synthetic methods. 

A "native sequence PRO polypeptide" comprises a polypeptide having the same amino acid sequence as the 
corresponding PRO polypeptide derived from nature. Such native sequence PRO polypeptides can be isolated from 
nature or can be produced by recombinant or synthetic means. The term "native sequence PRO polypeptide" 
specifically encompasses naturally-occurring truncated or secreted forms of the specific PRO polypeptide (e.g. , an 

15 extracellular domain sequence), naturally-occurring variant forms (e.g.. alternatively spliced forms) and naturally- 
occurring allelic variants of the polypeptide. In various embodiments of the invention, the native sequence PR0211 
is a mature or tull-length native sequence PR0211 polypeptide comprising amino acids 1 to 353 of Figure 2 (SEQ 
ID N0:2), the native sequence PR0217 is a mature or full-length native sequence PR0217 polypeptide comprising 
amino acids 1 to 379 of Figure 4 (SEQ ID NO:4), the native sequence PRO230 is a mature or full-length native 

20 sequence PRO230 polypeptide comprising amino acids 1 to 467 of Figure 6 (SEQ ED NO: 12), the native sequence 
PRQ232 polypeptide is a mature or fulWengih native sequence PR0232 polypeptide comprising amino acids 1 to 114 
of Figure 9 (SEQ ID NO: 18), the native sequence PR0187 is a mature or full-length native sequence PR0187 
comrnising amino acids 1 to 205 of Figure 1 1 (SEQ ID NOl23), the native sequence PR0265 polypeptide is a mature 
or fulHength native sequence PR0265 polypeptide comprising amino acids 1 to 660 of Figure 13 (SEQ ID NO:28) 

25 or the native sequence PRQ265 polypeptide is an extracellular domain of the full-length PR0265 protein, wherein 
the putative tr ansm e m brane domain of the full-length PR0265 protein is encoded by nucleotides beginning at 
nucleotide 1969 of SEQ ID NO:31, die native sequence PR0219 polypeptide is a mature or full-length native 
sequence PR0219 polypeptide conrprising amino acids 1 to 915 of Figure 15 (SEQ ID NO:34), the native sequence 
PRQ246 polypeptide is a mature or full-length native sequence PRQ246 polypeptide comprising amino acids 1 to 390 

30 of figure 17 (SEQ ID NO:39) or tile native sequence PR0246 polypeptide is an extracellular domain of the full-length 
PR0246 protein, wherein the putative transmembrane domain of the full-length PR0246 protein is encoded by 
nucleotides beginning at nucleotide 855 as shown in Figure 1 6, the native sequence PR0228 polypeptide is a mature 
or full-length native sequence PR0228 polypeptide comprising amino acids 1 to 690 of Figure 19 (SEQ ID NO:49) 
or the native sequence PR0228 polypeptide is an extracellular domain of the fulHength PR0228 protein, the native 

35 sequence PRQ533 is a mature or full-length native sequence PR0533 comprising amino acids 1 to 216 of Figure 22 
(SEQ ID NO:59), with or without the N-terminal signal sequence, and with or without the initiating metMonine at 
position 1 , the native sequence PR0245 polypeptide is a mature or full-length native sequence PR0245 polypeptide 

61 



WO 99/14328 



PCT/US98/19330 



composing amino adds 1 to 312 of Figure 24 (SEQ ID NO:64), the native sequence of each PRO220, PRQ221 and 
PR0227 polypeptides is a mature or full-length native sequence PRO220, PR0221 and PR0227 polypeptide 
comprising amino acids 1 through 708 of Figure 26 (SEQ ID NO:69), 1 through 259 of Figure 28 (SEQ ID NO:71), 
and 1 through 620 of Figure 30 (SEQ ID NO:73), the native sequence PR0258 polypeptide is a mature or full-length 
native sequence PR0258 polypeptide comprising amino acids 1 to 398 of Figure 32 (SEQ ID NO:84) or die native 
5 sequence PR0258 polypeptide is an extracellular domain of the full-length PR0258 protein, wherein the putative 
transmembrane domain of the full-length PR0258 protein is encoded by nucleotides beginning at nucleotide 1 134 of 
SEQ ID NO:83, die native sequence PRQ266 polypeptide is a mature or full-length native sequence PR0266 
polypeptide comprising amino acids 1 to 696 of Figure 34 (SEQ ID NO:91) or the native sequence PR0266 
polypeptide is an extracellular domain of the full-length PRQ266 protein, wherein the putative transmembrane domain 

10 of the full-length PR0266 protein is encoded by nucleotides beginning at about nucleotide 2009 of SEQ ID NO: 104, 
die native sequence PRQ269 polypeptide is a mature or full-length native sequence PR0269 polypeptide comprising 
amino acids 1 to 490 of Figure 36 (SEQ ID NO:96) or the native sequence PR0269 polypeptide is an extracellular 
domain of the full-length PR0269 protein, wherein the putative transmembrane domain of the full-length PR0269 
protein is encoded by nucleotides beginning at nucleotide 1502 as shown in Figure 35, the native sequence PR0287 

15 polypeptide is a mature or full-length native sequence PR0287 polypeptide comprising amino acids 1 to 415 of Figure 
38 (SEQ ID NO: 104), the native sequence PRQ214 is a mature or full-length native sequence PR0214 comprising 
amino acids 1 to 420 of Fig. 40 (SEQ ID NO: 109), the native-sequence PR0317 is a full-length nauve-pre-sequence 
PR0317 comprising amino acids 1 to 366 of Fig. 42 (SEQ ID NO.114) or a mature native-sequence PR0317 
comprising amino acids 19 to 366 of Fig. 42 (SEQ ID NO:114), the native sequence PRO301 is a mature or full- 

20 length native sequence PRO301 comprising amino acids 1 to 299 of Fig. 44 (SEQ ID NO:119), with or without the 
N-terminal signal sequence, with or without the initiating methionine at position 1, with or without the potential 
transmembrane domain at position 236 to about 258, and with or without the intracellular domain at about position 
259 to 299, the native sequence PR0224 polypeptide is a mature or full-length native sequence PR0224 polypeptide 
comprising amino acids 1 to 282 of Figure 46 (SEQ ID NO: 127), the native sequence PR0222 polypeptide is a 

25 mature or full-length native sequence PR0222 polypeptide comprising amino acids 1 to 490 of Figure 48 (SEQ ID 
NO: 132) , the native sequence PR0234 is a mature or full-length native sequence novel lectin comprising amino acids 
1 to 382 of Fig. 50 (SEQ ID NO: 137), the native sequence PR0231 polypeptide is a mature or full-length native 
sequence PRQ231 polypeptide comprising amino acids 1 to 428 of Figure 52 (SEQ ID NO: 142), the native sequence 
PR0229 polypeptide is a mature or full-length native sequence PR0229 polypeptide comprising amino acids 1 to 347 

30 of Figure 54 (SEQ ID NO: 148), die native sequence PRQ238 polypeptide is a mature or full-length native sequence 
PR0238 polypeptide comprising amino acids 1 to 310 of Figure 56 (SEQ ID NO:153), die native sequence PRQ233 
polypeptide is a mature or full-kaigm native se PRQ233 polypeptide comprising amino acids 1 to 300 of Figure 
58 (SEQ ID NO: 159), the native sequence PRQ223 polypeptide is a mature or full-length native sequence PR0223 
polypeptide comprising amino acids 1 to 476 of Figure 60 (SEQ ID NO: 164), the native sequence PR0235 

35 polypeptide is a matures 

62 (SEQ ID NO: 170), the native sequence PR0236 polypeptide is a mature or full-length native sequence PR0236 
polypeptide comprising amino acids 1 to 636 of Figure 64 (SEQ ID NO: 175), the native sequence PR0262 
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polypeptide is a mature or full-length native sequence PR0262 polypeptide comprising amino acids 1 to 654 of Figure 
66 (SEQ ID NO:177), the native sequence PR0239 polypeptide is a mature or full-length native sequence PR0239 
polypeptide comprising amino acids 1 to 501 of Figure 68 (SEQ ID NO:185), the native sequence PR0257 
polypeptide is a mature or full-length native sequence PR0257 polypeptide comprising amino acids 1 to 607 of Figure 
70 (SEQ ID NO: 190) or the native sequence PR0257 polypeptide is an extracellular domain of the full-length 
5 PR0257 protein, wherein the putative transmembrane domain of the full-length PR0257 protein is encoded by 
nucleotides be ginnin g at nucleotide 2668 as shown in Figure 69, the native sequence PRO260 polypeptide is a mature 
or full-length native sequence PRO260 polypeptide comprising amino acids 1 to 467 of Figure 72 (SEQ ID NO: 195), 
the native sequence PR0263 polypeptide is a mature or full-length native sequence PR0263 polypeptide comprising 
amino acids 1 to 322 of Figure 74 (SEQ ID NO :20 1) or the native sequence PR0263 polypeptide is an extracellular 
10 domain of the full-length PR0263 protein, wherein the putative rransrnembrane domain of the full-length PR0263 
protein is encoded by nucleotides beginning at nucleotide 868 of SEQ ID NO:200, the native sequence PRO270 
porypeptide is a maiure or full-length native sequence PRO270 polypeptide comprising amino acids 1 to 296 of Figure 
76 (SEQ ID NO:207), the native sequence PR0271 polypeptide is a mature or full-length native sequence PR0271 
polypeptide comprising amino acids 1 to 360 of Figure 78 (SEQ ID NO:213), the native sequence PR0272 
15 polypeptide is a mature or full-length native sequence PR0272 polypeptide comprising amino acids 1 to 328 of Figure 
80 (SEQ ID NO:221), the native sequence PRQ294 polypeptide is a mature or full-length native sequence PR0294 
polypeptide comprising amino acids 1 to 550 of Figure 82 (SEQ ID NO:227), the native sequence PR0295 
polypeptide is a mature or full-lengm native sequence PR0295 polypeptide comprising amino acids 1 to 350 of Figure 
84 (SEQ ID NO:236), the native sequence PR0293 polypeptide is a mature or full-length native sequence PR0293 
20 polypeptide comprising amino acids 1 to 713 of Figure 86 (SEQ ID NO:245) or the native sequence PR0293 
polypeptide is an extracellular domain of the full-length PR0293 protein, wherein the putative transmembrane domain 
of the full-length PR0293 protein is encoded by nucleotides beginning at nucleotide 2771 of SEQ ID NO:244, the 
native sequence PR0247 polypeptide is a mature or full-length native sequence PR0247 polypeptide comprising 
amino acids 1 to 546 of Figure 88 (SEQ ID NO:250), the native sequence PRO302 polypeptide is a mature or full- 
25 length native sequence PRO302 polypeptide comprising amino acids 1 to 452 of Figure 90 (SEQ ID N0:255), die 
native sequence PRO303 polypeptide is a mature or full-length native sequence PRO303 polypeptide comprising 
amino acids 1 to 314 of Figure 92 (SEQ ID NO:257), the native sequence PRO304 polypeptide is a mature or full- 
length native sequence PRO304 polypeptide comprising amino acids 1 to 556 of Figure 94 (SEQ ID NO:259), the 
native sequence PRO307 polypeptide is a mature or full-length native sequence PRO307 polypeptide comprising 
30 amino acids 1 to 383 of Figure 96 (SEQ H) NO:261), the native sequence PR0343 polypeptide is a mature or full- 
length native sequence PR0343 polypeptide comprising amino acids 1 to 317 of Figure 98 (SEQ ID NO:263), the 
native sequence PR0328 polypeptide is a mature or fall-length native sequence PR0328 polypeptide comprising 
ammo acids 1 to 463 of Figure 100 (SEQ ID N0285) or the native sequence PRO306 polypeptide is an extracellular 
domain of the full-lengm PRO306 protein, wherein the putative extracellular domain of the full-lengm PRO306 
35 protein, the native sequence PR0335 polypeptide is a mature or full-length native sequence PR0335 polypeptide 
comprising amino acids 1 through 1059 of Figure 102 (SEQ ID NO:290), the native sequence PR0331 polypeptide 
is a mature or fall-length native sequence PR0331 polypeptide comprising amino acids 1 through 640 of Figure 104 
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(SEQ ID NO:292), the native sequence PR0326 polypeptide is a mature or lull-length native sequence PR0326 
polypeptide comprising amino acids 1 through 1119 of Figure 106 (SEQ ID NO:294)» wherein additional 
embodiments include wherein the transmembrane regions are deleted or the peptides are truncated, so as to not 
include die transmembrane regions for each of PR0335, PR0331, and PR0326, the native sequence PR0332 is a 
mature or full-length native sequence PR0332 comprising amino acids 49 to 642 of Fig, 180 (SEQ ID NO:310), 
S without or without die N-terminal signal sequence, and with or without the initiating methionine at position 1, the 
native sequence PR0334 polypeptide is a mature or full-length native sequence PR0334 polypeptide comprising 
amino acids 1 to 509 of Figure 110 (SEQ ID NO:315), the native sequence PR0346 is a mature or full-length native 
sequence PR0346 comprising amino acids 19 to 339 of Fig. 112 (SEQ ID NO:320), with or without the N-terminal 
signal sequence, with or without die initiating methionine, with or without the transmembrane domain at positions 

10 340 to 360 and with or without the intracellular domain at positions 361 to 450, the native sequence PR0268 
polypeptide is a mature or full-length native sequence PR0268 polypeptide comprising amino acids 1 to 280 of Figure 
114 (SEQ ID NO:325) or die native sequence PR0268 polypeptide is an extracellular domain of the full-length 
PR0268 protein, wherein die putative transmembrane domain of the full-length PR0268 protein is encoded by 
nucleotides beginning at nucleotide 559 as shown in Figure 113, die native sequence PRO330 polypeptide is a mature 

15 or fulHength native sequence PRO330 polypeptide comprising arnino acids 1 to 533 of Figure 116 (SEQ ID NO:332), 
the native sequence PR0339 polypeptide is a mature or full-length native sequence PR0339 polypeptide comprising 
amino acids 1 to 772 of Figure 118 (SEQ ID NO: 33 9), die native sequence PRO310 polypeptide is a mature or full- 
length native sequence PRO310 polypeptide comprising amino acids 1 to 318 of Figure 120 (SEQ ID NO:341) and 
die native sequence PR0244 is a mature or full-length native sequence PR0244 comprising amino acids 1 to 219 of 

20 Fig. 122 (SEQ ID NO:377), wherein die mature, full-length native-sequence PR0244 protein comprises a cytoplasmic 
domain (about amino acid positions 1 to 20), a transmembrane domain (about amino acid positions 21 to 46), and an 
extracellular domain (about amino acid positions 47 to 219). Within the extracellular domain, die C-lectin domain 
is between about arnino acid position 55 and about amino acid position 206. Native sequence PR0244 as shown in 
Figure 122 maps to chromosome 12, bands pl2-pl3. 

25 "PRO polypeptide variant" means an active PRO polypeptide as defined above or below having at least about 

80% amino acid sequence identity with the full-length native sequence PRO polypeptide sequence as disclosed herein. 
Such PRO polypeptide variants include, for instance, PRO polypeptides wherein one or more amino acid residues 
are added, or deleted, at the N- or C-termimis of die full-length native arnino acid sequence. Ordinarily, a PRO 
polypeptide variant will have at least about 80% amino acid sequence identity, more preferably at least about 90% 

30 amino acid sequence identity, and even more preferably at least about 95% amino acid sequence identity with the 
amino acid sequence of die full-length native arnino acid sequence as disclosed herein. 

"PR0317 variants" or "PR0317 sequence variants" as defined herein mean biologically active PR0317s 
as defined below having less than 100% sequence identity with the PR0317 isolated from recombinant cell culture 
or from mammalian fetal kidney tissue having the deduced sequence described in Figure 42. Ordinarily, a 

35 biologically active PR0317 variant will have an amino acid sequence having at least about 70% arnino acid sequence 
identity with die PR0317 of Figure 42, preferably at least about 75%, more preferably at least about 80%, still more 
preferably at least about 85%, even more preferably at least about 90%, and most preferably at least about 95% (i.e.. 
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70-100%, 75-100%, 80-100%, 85-100%, 90-100%, and 95-100% sequence identity, respectively). These variants 
include covalently modified polypeptides, as well as PR0317 fragments and grycosylation variants thereof. PR0317 
fragments have a consecutive sequence of at least 10, 15, 20, 25, 30, or 40 amino acid residues, preferably about 
10-150 residues, that is identical to the sequence of the PR0317 shown in Figure 42. Other preferred PR0317 
fragments include those produced as a result of chemical or enzymatic hydrolysis or digestion of the purified 
5 PR0317. 

A "chimeric PR0317" is a polypeptide comprising full-length PR0317 or one or more fragments thereof 
fused or bonded to a second protein or one or more fragments thereof. The chimera will typically share at least one 
biological property in common with PR0317. The second protein will typically be a cytokine, growth factor, or 
hormone such as a neurotrophic or angiogenic factor such as GDNF or VEGF, or another member of the TGF- 

10 superfamily such as EBAF-1. Another exemplary preferred PR0317 chimera is a "domain chimera" that consists 
of die N-terminal residues substituted with one or more, but not all, of the residues of the human EBAF-1. In this 
embodiment, the PR0317 chimera would have individual or blocks of residues from die human EBAF-1 sequence 
added or substituted into the PR0317 sequence. For example, one or more of those segments of EBAF-1 that are 
not homologous could be substituted into die corresponding segments of PR0317. It is contemplated that this 

15 "PR0317-EBAF-1 domain chimera" will have an agonist biological activity. 

"Percent (%) amino acid sequence identity" with respect to the PRO polypeptide sequences identified herein 
is defined as the percentage of amino acid residues in a candidate sequence that are iri>ntir_ai with the amino acid 
res idue s in the specific PRO polypeptide sequence, after aligning the sequences and introducing gaps, if necessary, 
to achieve toe maximum percent sequence identity, and not considering any conservative substitutions as part of the 

20 sequence identity. Alignment for purposes of determining percent amino acid sequence identity can be achieved in 
various ways that are within die skill in the art, for instance, using publicly available computer software such as 
BLAST, ALIGN or Megalign (DNASTAR) software. The preferred software alignment program is BLAST. Those 
skilled in the art can determine appropriate parameters for measuring alignment, including any algorithms needed 
to achieve maximal alignment over die full length of the sequences being compared. 

25 "Percent (%) nucleic acid sequence identity" with respect to PRO-encoding nucleic acid sequences identified 

herein is defined as the percentage of nucleotides in a candidate sequence that are identical with die nucleotides in 
die PRO nucleic acid sequence of interest, after aligning the sequences and introducing gaps, if necessary, to achieve 
the maximum percent sequence identity. Alignment for purposes of determining percent nucleic acid sequence 
identity can be achieved in various ways that are within (he skill in the art, for instance, using publicly available 

30 computer software such as BLAST, ALIGN or Megalign (DNASTAR) software. Those skilled in the art can 
determine appropriate parameters for measuring alignment, mrhiittng any algorithms needed to achieve maximal 
alignment over die full length of the sequences being compared. 

"Isolated, " when used to describe the various polypeptides disclosed herein, means polypeptide that has been 
identified and separated and/or recovered from a component of its natural environment. Contaminam components 

35 of its natural environment are materials that would typically interfere with diagnostic or therapeutic uses for die 
polypeptide, and may include enzymes, hormones, and other proteinaccous or non-proteinaceous solutes. In preferred 
embodiments, the polypeptide will be purified (1) to a degree sufficient to obtain at least IS residues of N-terminal 
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or internal amino acid sequenc e by use of a spinning cup sequenator, or (2) to homogeneity by SDS-PAGE under non- 
reducing or reducing conditions using Coomassie blue or, preferably, silver stain. Isolated polypeptide includes 
polypeptide in situ within recombinant cells, since at least one component of the PRO polypeptide natural environment 
will not be present. Ordinarily, however, isolated polypeptide will be prepared by at least one purification step. 
. An "isolated" PRO polypeptide nucleic acid is a nucleic acid molecule that is identified and separated from 
5 at least one contaminant nucleic acid molecule with which it is ordinarily associated in the natural source of the PRO 
polypeptide nucleic acid. An isolated PRO polypeptide nucleic acid molecule is other than in the form or setting in 
which it is found in nature. Isolated PRO polypeptide nucleic acid molecules therefore are distinguished from the 
specific PRO polypeptide nucleic acid molecule as it exists in natural cells. However, an isolated PRO polypeptide 
nucleic acid molecule includes PRO polypeptide nucleic acid molecules contained in cells that ordinarily express the 
10 PRO polypeptide where, for example, the nucleic acid molecule is in a chromosomal location different from that of 
natural cells. 

"Southern analysis" or "Southern blotting" is a method by which the presence of DNA sequences in a 
restriction endonuclease digest of DNA or a DNA-containing composition is confirmed by hybridization to a known, 
labeled oligonucleotide or DNA fragment. Southern analysis typically involves electrophoretic separation of DNA 

IS digests on agarose gels, denaturation of the DNA after electrophoretic separation, and transfer of the DNA to 
nitrocellulose, nylon, or another suitable membrane support for analysis with a radiolabeled, biotinylated, or enzyme- 
labeled probe as described in sections 9.37-932 of Sambrook et a/.. Molecular Clonmp: A lab oratory Manual (New 
York: Cold Spring Harbor Laboratory Press, 1989). 

"Northern analysis" or "Northern blotting" is a method used to identify RNA sequences that hybridize to 

20 a known probe such as an oligonucleotide, DNA fragment, cDNA or fragment thereof, or RNA fragment. The probe 
is labeled with a radioisotope such as *P, or by biotinylation, or with an enzyme. The RNA to be analyzed is usually 
electrophoretically separated on an agarose or poly aery lamide gel, transferred to nitrocellulose, nylon, or other 
suitable membrane, and hybridized with the probe, using standard techniques well known in the art such as those 
described in sections 7.39-7.52 of Sambrook a al. f supra. 

25 The term "control sequences'' refers to DNA sequences necessary for the expression of an operably linked 

coding se q uenc e in a particular host organism. The control sequences that are suitable for prokaryotes, for example, 
include a promoter, optionally an operator sequence, and a ribosome binding site. Eukaryotic cells are known to 
utilize promoters, polyadenylation signals, and enhancers. 

Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic acid 

30 sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a polypeptide 
if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or enhancer is 
operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome binding site is 
operably linked to a coding sequence if it is positioned so as to facilitate translatioa Generally, "operably linked " 
means that the DNA sequences being linked arc contiguous, and, in the case of a secretory leader, contiguous and 

35 in reading phase. However, enhancers do not have to be contiguous. linking is accomplished by ligation at 
convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in 
accordance with conventional practice. 
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The term "antibody" is used in die broadest sense and specifically covers single ami-PRO polypeptide 
monoclonal antibodies (including agonist, antagonist, and neutralizing antibodies) and anti-PRO polypeptide antibody 
compositions with polyepitopic specificity. The term "monoclonal antibody" as used herein refers to an antibody 
obtained from a population of substantially homogeneous antibodies, i.e. , the individual antibodies comprising the 
population are identical except for possible naturaUy-occurring mutations that may be present in minor amounts. 
5 "Active" or "activity" for the purposes herein refers to rorm(s) of PRO polypeptide which retain the biologic 

and/or immunologic activities of the specific native or naturaUy^xxurring PRO polypeptide. The activity of a 
PR0332 polypeptide preferably involves die regulation of extracellular matrix, cartilage, or bone function. 

"PR0317-associated disorder" refers to a pathological condition or disease wherein PR0317 is over- or 
underexpressed. Such disorders include diseases of die female genital tract or of the endometrium of a mammal, 

10 including hyperplasia, endometritis, endometriosis, wherein the patient is at risk for infertility due to endometrial 
factor, endometrioma, and endometrial cancer, especially those diseases involving abnormal bleeding such as a 
gynecological disease. They also include diseases involving angiogenesis, wherein the angiogenesis results in a 
pathological condition, such as cancer involving solid tumors (the therapy for die disorder would result in decreased 
vascularization and a decline in growth and metastasis of a variety of tumors). Alternatively, the angiogenesis may 

15 be beneficial, such as for ischemia, especially coronary ischemia. Hence, these disorders include those found in 
patients whose hearts are functioning but who have a blocked blood supply due to atherosclerotic coronary artery 
disease, and those with a functioning but underperfused heart, including patients with coronary arterial disease who 
are not optimal candida te s for angioplasty and coronary artery by-pass surgery. The disorders also include diseases 
involving the kidney or originating from die kidney tissue, such as polycystic kidney disease and chronic and acute 

20 renal failure. 

"Treatment" or "treating" refers to both therapeutic treatment and prophylactic or preventative measures. 
ITiose in need of treatment include those already with die disorder as well as those prone to have the disorder of those 
in which the disorder is to be prevented. 

"Mammal" for purposes of treatment refers to any animal classified as a mammal, including humans, 
25 domestic and farm animals, and zoo, sports, or pet animals, such as sheep, dogs, horses, cats, cows, and the like. 
Preferably, the mammal herein is a human. 

"Carriers" as used herein include ph a rrn acniti c ally acceptable carriers, excipients, or stabilizers which are 
nontoxic to the cell or mammal being exposed thereto at die dosages and concentrations employed. Often the 
physiologically acceptable carrier is an aqueous pH buffered solution. Examples of physiologically acceptable 
30 carriers include buffers such as phosphate, citrate, and other organic acids; antioxidants including ascorbic acid; low 
molecular weight (less than about 10 residues) polypeptide; proteins, such as serum albumin, gelatin, or 
inmiunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; arnino acids such as glycine, glutamine, 
asparagine, arginme or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose, marmose. 
or dextrins; chelating agents such as EDTA; sugar alcohols such as marmitol or sorbitol; salt^raring counterions 
35 such as sodium; and/or nonionic surfactants such as TWEEN™, polyethylene glycol (PEG), and PLURONICS™. 

The term "agonist" is used to refer to peptide and non-peptide analogs of the native PRO polypeptides 
(where native PRO polypeptide refers to pro-PRO polypeptide, pre-PRO polypeptide, prepro-PRO polypeptide, or 
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mature PRO polypeptide) of the present invention and to antibodies specifically binding such native PRO 
polypeptides, provided that they retain at least one biological activity of a native PRO polypeptide. Preferably, die 
agonists of die present invention retain die qualitative binding recognition properties and receptor activation properties 
of die native PRO polypeptide. 

The term "antagonist" is used to refer to a molecule inhibiting a biological activity of a native PRO 

5 polypeptide of the present invention wherein native PRO polypeptide refers to pro-PRO polypeptide, pre-PRO 
polypeptide, prepro-PRO polypeptide, or mature PRO polypeptide. Preferably, the antagonists herein inhibit the 
binding of a native PRO polypeptide of the present invention. Preferred antagonists essentially completely block the 
binding of a native PR0317 polypeptide to a PR0317 polypeptide receptor to which it otherwise binds. Such 
receptors may include the Type I and Type n, and possibly Type in receptors identified for the TGF- superfamiry. 

10 Kolodziejczyk and Hall, supra. A PRO polypeptide "antagonist" is a molecule which prevents, or interferes with, 
a PRO antagonist effector function {e.g. a molecule which prevents or interferes with binding and/or activation of 
a PRO polypeptide receptor by PRO polypeptide). Such molecules can be screened for their ability to competitively 
inhibit PRO polypeptide receptor activation by monitoring binding of native PRO polypeptide in the presence and 
absence of the test antagonist molecule, for example. Examples of PR0317 polypeptide antagonists include 

IS neutralizing antibodies against F-2. An antagonist of the invention also encompasses an antisense polynucleotide 
against the PRO polypeptide gene, which antisense polynucleotide blocks transcription or translation of die PRO 
polypeptide gene, thereby inhibiting its expression and biological activity. 

"Stringent conditions 0 means (1) employing low ionic strength and high temperature for washing, for 
example, 0.015 sodium chloride/0.0015 M sodium citrate/0.1 % sodium dodecyl sulfate at 50°C, or (2) employing 

20 during hybridization a denaturing agent, such as formamide, for example, 50% (vol/vol) formamide with 0.1 % bovine 
serum albumin/0.1 % HcoU/0.1% polyvinylpyrrolidone/50 nM sodium phosphate buffer at pH 6.5 with 750 mM 
sodium chloride, 75 mM sodium citrate at 42°C. Another example is use of 50% formamide, 5 x SSC (0.75 M 
NaCl, 0.075 M sodium citrate), 50 mM sodium phosphate (pH 6/8), 0.1 % sodium pyrophosphate, 5 x Denhardt's 
solution, sonicated salmon sperm DNA (50 /ig/ml), 0.1 % SDS, and 10% dextran sulfate at 42 °C, with washes at 

25 42°C in 0.2 x SSC and 0.1 % SDS. Yet another example is hybridization using a buffer of 10% dextran sulfate, 2 
x SSC (sodium chloride/sodium citrate) and 50% formamide at 55°C, followed by a high-stringency wash consisting 
of 0.1 x SSC containing EDTA at 55°C. 

"Moderately stringent conditions" are described in Sambrook et al. y supra t and wir.hi^p the use of a w ashing 
solution and hybridization conditions (e.g., temperature, ionic strength, and %SDS) less stringent than described 

30 above. An example of moderately stringent conditions is a condition such as overnight incubation at 37°C in a 
solution comprising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate 
(pH 7.6), 5 x Denhardt's solution, 10% dextran sulfate, and 20 mg/mL denatured sheared salmon sperm DNA, 
followed by washing the filters in 1 x SSC at about 37-50 °C. The skilled artisan will recognize how to adjust the 
temperature, ionic strength, etc., as necessary to accommodate factors such as probe length and the like. 

35 
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n. Compositions and Methods of the Invention 

1. FulMength PRQ211 and PRQ2 17 Polypeptide 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR021 1 and PRQ217. In particular, Applicants have identified and isolated 
cDNA encoding PR0211 and PR0217 polypeptides, as disclosed in further detail in the Examples below. Using 
5 BLAST (FastA format) sequence alignment computer programs. Applicants found that cDNA sequences encoding 
full-length native sequence PR0211 and PR0217 have homologies to known proteins having EGF-like domains. 
Specifically, the cDNA sequence DNA32292-1131 (Figure 1, SEQ ID NO:l) has 36% identify and a Blast score of 
209 with PAC6_RAT and 31 % identify and a Blast score of 206 with Hbulin-1 , isoform c precursor. The cDNA 
sequence DNA33094-1131 (Figure 3, SEQ ID NO:3) has 36% identity and a Blast score of 336 with eastern newt 
10 tenasdn, and 37% identity and a Blast score of 331 with human tenascin-X precursor. Accordingly, it is presently 
believed that PR021 1 and PR0217 polypeptides disclosed in the present application are newly identified members 
of the EGF-like family and possesses properties typical of the EGF-like protein family. 

2. Full-length PRO230 Polypeptides 

15 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PRQ230. In particular, Applicants have identified and isolated cDNA 
encoding a PRO230 polypeptide, as disclosed in further detail in the Examples below. Using known programs such 
as BLAST and FastA sequence alignment computer programs, Applicants found that a cDN A sequence encoding full- 
length native sequence PRO230 has 48% amino acid identity with the rabbit tubulointerstitial nephritis antigen 

20 precursor. Accordingly, it is presently believed that PRO230 polypeptide disclosed in the present application is a 
newly identified member of the tubulointerstitial nephritis antigen family and possesses the ability to be recognized 
by human autoantibodies in certain forms of tubulointerstitial nephritis. 

3. Fun-length PRQ232 Polypeptides 

25 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in die present application as PRQ232. In particular. Applicants have identified and isolated cDNA 
encoding a PR0232 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequenc e alignment computer programs, Applicants found that a portion of die full-length native sequence PR0232 
(shown in Figure 9 and SEQ ID NO: 18) has 35% sequence identity with a stem cell surface antigen from Galhis 

30 galhis. Accordingly, it is presently believed that the PR0232 polypeptide disclosed in the present application may 
be a newly identified stem cell antigen. 

4. Full-length PRQ187 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
35 referred to in the present application as PR0187. In particular, Applicants have identified and isolated cDNA 
encoding a PR0187 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that a full-length native sequence PRO 1 87 (shown in Figure 
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15) has 74% amino acid sequence identity and BLAST score of 310 with various androgen-induced growth factors 
and FGF-8. Accordingly, it is presently believed that PROl 87 polypeptide disclosed in the present application is a 
newly identified member of die FGF-8 protein family and may possess identify activity or property typical of the 
FGF-8-like protein family. 

5 5. FuU-length FRQ265 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0265. In particular, Applicants have identified and isolated cDNA 
encoding a PR0265 polypeptide, as disclosed in further detail in die Examples below. Using programs such as 
BLAST and FastA sequence alignment computer programs, Applicants found that various portions of the PR0265 

10 polypeptide have significant homology with die fibromodulin protein and fibromodulin precursor protein. Applicants 
have also found that the DNA encoding the PR0265 polypeptide has significant homology with platelet glycoprotein 
V, a member of the leucine rich related protein family involved in skin and wound repair. Accordingly, it is presently 
believed that PR0265 polypeptide disclosed in the present application is a newly identified member of the leucine 
rich repeat family and possesses protein protein binding capabilities, as well as be involved in skin and wound repair 

IS as typical of this family. 

6. Full-length FRQ219 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRG219. In particular, Applicants have identified and isolated cDNA 
20 encoding a PR0219 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0219 polypeptide have 
significant homology with the mouse and human matrilin-2 precursor polypeptides. Accordingly, it is presently 
believed that PR0219 polypeptide disclosed in the present application is related to the matrilin-2 precursor 
polypeptide. 

25 

7. Full-length PRQ246 Polypeptides 

The present invention provides newly identified and isolaled nucleotide sequences encoding polypeptides 
referred to in the present application as PR0246. In particular, Applicants have identified and isolated cDNA 
encoding a PR0246 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
30 sequence alignment computer pr o grams . Applicants found that a portion of die PR0246 polypeptide has significant 
homology with the human ceD surface protein HCAR. Accordingly, it is presently believed that PR0246 polypeptide 
disc lo sed in the present application may be a newly identified membrane-bound virus receptor or mino r cell-specific 

antigen , 

35 8. FnlHemrth PRQ228 Polypeptide 

Hie present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in toe present application as PR0228. In particular. Applicants have identified and isolated cDNA 
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encoding a PR0228 polypeptide, as disclosed in further detail in die Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0228 polypeptide have 
significant homology with the EMR1 protein. Applicants have also found that the DNA encoding the PR0228 
polypeptide has significant homology with latrophilin, macrophage-restricted cell surface glycoprotein, B0457. 1 and 
leucocyte antigen CD97 precursor. Accordingly, it is presently believed that PR0228 polypeptide disclosed in the 
5 present application is a newly identified member of the seven transmembrane superfamify and possesses 
characteristics and functional properties typical of this family. In particular, it is believed that PR0228 is a new 
member of the subgroup within this family to which CD97 and EMR1 belong. 

9. EWengft PRQ533 Ppfrpeptjfles 

10 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0533. In particular, Applicants have identified and isolated cDNA 
encoding a PR0533 polypeptide, as disclosed in further detail in the Examples below. Using BLAST-2 and FastA 
sequence alignment computer programs, Applicants found that a full-length native sequence PR0533 (shown in Figure 
22 and SEQ ID NO:59) has a Blast score of 509 and 53 % amino acid sequence identity with fibroblast growth factor 

15 (FGF). Accordingly, it is presently believed that PR0533 disclosed in the present application is a newly identified 
member of the fibroblast growth factor family and may possess activity typical of such polypeptides. 

10. Full-length PRQ245 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
20 referred to in the present application as PR0245. In particular. Applicants have identified and isolated cDNA 
encoding a PR0245 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that a portion of the amino acid sequence of the PR0245 
polypeptide has 60% amino acid identity with the human c-myb protein. Accordingly, it is presently believed that 
the PR0245 polypeptide disclosed in the present application may be a newly identified member of the transmembrane 
25 protein tyrosine kinase family. 

11. FulMength PRQ220. PRQ221 and PRQ227 Poh^ptiHim 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO220, PR0221 and PR0227. In particular. Applicants have identified 

30 and isolated cDNAs encoding a PRO220, PR0221 and PR0227 polypeptide, respectively, as disclosed in further 
detail in the Examples below. Using BLAST and FastA sequence alignment computer programs, PRO220 has amino 
acid identity with the amino acid sequence of a leucine rich protein wherein the identity is 87% . PRO220 additionally 
has amino add identity with the neuronal leucine rich protein wherein the identity is 55%. The neuronal leucine rich 
protein is further described in Taguchi, et al., Mol. Brain Res . 35:31^0 (1996). 

35 PR0221 has amino acid identity with the SLIT protein precursor, wherein different portions of these two 

proteins have the respective percent identities of 39%, 38%, 34%, 31 %, and 30%. 
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PR0227 has amino arid identity with the amino arid sequence of platelet glycoprotein V precursor. The 
same results were obtained for human glycoprotein V. Different portions of these two proteins show the following 
percent identities of 30%, 28%, 28%, 31%, 35%, 39% and 27%. 

Accordingly, it is presently believed that PRO220, PR0221 and PR0227 polypeptides disclosed in the 
present application are newly identified members of the leucine rich repeat protein superfamily and that each 
5 possesses protein-protein binding capabilities typical of the leucine rich repeat protein superfamily. It is also believed 
that they have capabilities similar to those of SLIT, the leucine rich repeat protein and human glycoprotein V. 

12. PuU-kngft PRQ2S8 rpfrpgptife 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
10 referred to in the present application as PR0258. In particular, Applicants have identified and isolated cDNA 
encoding a PR0258 polypeptide, as disclosed in further detail in die Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0258 polypeptide have 
significant homology with the CRTAM and poliovirus receptors. Accordingly, it is presently believed that PR0258 
polypeptide disclosed in the present application is a newly identified member of die Ig superfamily and possesses virus 
15 receptor capabilities or regulates immune function as typical of this family. 

13. Full-length PRQ266 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRQ266. In particular, Applicants have identified and isolated cDNA 

20 encoding a PR0266 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0266 polypeptide have 
significant homology with the SLIT protein from Drosophilia. Accordingly, it is presently believed that PR0266 
polypeptide disclosed in the present application is a newly identified member of the leucine rich repeat family and 
possesses ligand-ligand binding activity and neuronal development typical of this family. SLIT has been shown to 

25 be useful in the study and treatment of Alzheimer's disease, supra, and thus, PR0266 may have involvement in die 
study and cure of this disease. 

14. FulUength PRQ269 Polypeptide* 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
30 referred to in the present application as PR0269. In particular, Applicants have identified and isolated cDNA 
encoding a PR0269 polypeptide, as disclosed in further detail in die Examples below. Using BLAST, FastA and 
sequence alignment computer programs. Applicants found that the amino acid sequence encoded by nucleotides 314 
to 1783 of die rulHength native sequence PRQ269 (shown in Figure 35 and SEQ ID NO : 95) has significant homology 
to human urinary thrombomodulin and various thrombomodulin analogues respectively, to which it was aligned. 
35 Accordingly, it is presently believed that PR0269 polypeptide disclosed in the present application is a newly identified 
member of the thrombomodulin family. 
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15. FMll-kngth mOtfl Peptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0287. In particular, Applicants have identified and isolated cDNA 
encoding a PR0287 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0287 polypeptide have 
5 significant homology with the type 1 procollagen C -proteinase enhancer protein precursor and type 1 procollagen C- 
proteinase enhancer protein. Accordingly, it is presently believed that PR0287 polypeptide disclosed in the present 
application is a newly identified member of the C-proteinase enhancer protein family. 

16. Full-length PRQ214 Polypeptides 

10 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0214. In particular. Applicants have identified and isolated cDNA 
encoding a PR0214 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that a full-length native sequence PR0214 polypeptide 
(shown in Figure 40 and SEQ ID NO: 109) has 49% amino acid sequence identity with HT protein, a known member 

15 of the EGF-fanrily. The comparison resulted in a BLAST score of 920, with 150 matching nucleotides. Accordingly, 
it is presently believed that the PR0214 polypeptide disclosed in the present application is a newly identified member 
of the family comprising EGF domains and may possess activities or properties typical of the EGF-domain containing 
family. 

20 17. FulHfflgth PRQ3H7 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0317. In particular, cDNA encoding a PR0317 polypeptide has been 
identified and isolated, as disclosed in further detail in the Examples below. Using BLAST™ and FastA™ sequence 
alignment computer programs, it was found mat a full-length native-sequence PR0317 (shown in Figure 42 and SEQ 

25 ID NO: 1 14) has 92% amino acid sequence identity with EBAF-1. Further, it is closely aligned with many other 
members of the TGF- superf amity. 

Accordingly, it is presently believed mat PR0317 disclosed in the present application is a newly identified 
member of die TGF- superfanriry and may possess properties that are therapeutically useful in conditions of uterine 
bleeding, etc. Hence, PR0317 may be useful in diagnosing or treating abnormal bleeding involved in gynecological 

30 diseases, for example, to avoid or lessen the need for a hysterectomy. PR0317 may also be useful as an agent that 
affects angiogenesis in general, so PR0317 may be useful in anti-tumor indications, or conversely, in tr eating 
coronary ischemic conditions. 

library sources reveal that ESTs used to obtain die consensus DNA for generating PR0317 primers and 
probes were found in normal tissues (uterus, prostate, colon, and pancreas), in several tumors (colon, brain (twice), 

35 pancreas, and mullerian cell), and in a heart with ischemia. PR0317 has shown up in several tissues as well, but 
it does look to have a greater concentration in uterus. Hence, PR0317 may have a broader use by the body man 
EBAF-1 . It is contemplated that, at least for some indications, PR0317 may have opposite effects from EBAF-1 . 
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18. Fufl-tength PRQ 30t P o iv pepti tfe s 
The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO301. In particular, Applicants have identified and isolated cDNA 
encoding a PRO301 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that a full-length native sequence PRO 301 (shown in Figure 
5 44 and SEQ ID NO: 119) has a Blast score of 246 corresponding to 30% amino acid sequence identity with human 
A33 antigen precursor. Accordingly, it is presently believed that PRO301 disclosed in the present application is a 
newly identified member of the A33 antigen protein family and may be expressed in human neoplastic diseases such 
as colorectal cancer. 

10 19. Full-length PRQ224 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0224. In particular. Applicants have identified and isolated cDNA 
encoding a PR0224 polypeptide, as disclosed in further detail in the Examples below. Using known programs such 
as BLAST and FastA sequence alignment computer programs. Applicants found that full-length native PR0224 

15 (Figure 46, SEQ ID NO: 127) has amino acid identity with apolipoprotein E receptor 2906 from homo sapiens. The 
alignments of different portions of these two polypeptides show amino acid identities of 37%, 36%, 30%, 44%, 44% 
and 28% respectively. Full-length native PR0224 (Figure 46, SEQ ED NO: 127) also has amino acid identity with 
very low-density lipoprotein receptor precursor from gall. The alignments of different portions of these two 
porypeptides show amino acid identities of 38%, 37%, 42%, 33%, and 37% respectively. Additionally, full-length 

20 native PR0224 (Figure 46, SEQ ID NO: 127) has amino acid identity with the chicken oocyte receptor P95 from 
Galhis galhis. The alignments of different portions of these two polypeptides show amino acid identities of 38%, 
37%, 42%, 33%, and 37% respectively. Moreover, full-length native PRQ224 (Figure 46, SEQ ID NO:127) has 
amino acid identity with very low density lipoprotein receptor short form precursor from humans. The alignments 
of different portions of these two porypeptides show amino acid identities of 32%, 38%, 34%, 45%, and 31%, 

25 respectively. Accordingly, it is presently believed that PR0224 polypeptide disclosed in the present application is 
a newly identified member of die low density lipoprotein receptor family and possesses the structural characteristics 
required to have die functional ability to recognize and endocytose low density lipoproteins typical of the low density 
lipoprotein receptor family. (The alignments described above used die following scoring parameters: T=7, S +65, 
S2=36, Matrix: BLOSUM62.) 

30 

20. FuMengtfa PRQ222 Polypeptides 
The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0222. In particular, Applicants have identified and isolated cDNA 
encoding a PRQ222 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
35 sequence alignment computer programs, Applicants found that a sequence encoding full-length native sequence 
PR0222 (shown in Figure 48 and SEQ ID NO: 1 32) has 25-26 % amino acid identity with mouse complement factor 
h precursor, has 27-29% amino acid identity with complement receptor, has 2547% amino acid identity with mouse 
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complement C3b receptor type 2 long form precursor, has 40% amino acid identity with human hypothetical protein 
kiaa0247. Accordingly, it is presently believed that PR0222 polypeptide disclosed in the present application is a 
newly identified member of the complement receptor family and possesses activity typical of die complement receptor 
family 

5 21. Full-length PRQ234 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0234. In particular, Applicants have identified and isolated cDNA 
encoding a PR0234 polypeptide, as disclosed in further detail in the Examples below. Using BLAST (FastA-fbrmat) 
sequence alignment computer programs, Applicants found mat a cDNA sequence encoding full-length native sequence 
10 PR0234 has 31 % identity and Blast score of 134 with E-selectin precursor. Accordingly, it is presently believed that 
the PR0234 polypeptides disclosed in the present application are newly identified members of the lectin/selectin 
family and possess activity typical of the lectin/selectin family. 

22. Full-length PRQ231 Polypeptides 

IS The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0231. In particular, Applicants have identified and isolated cDNA 
encoding a PR0231 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that the full-length native sequence PR0231 polypeptide 
(shown in Figure 52 and SEQ ID NO: 142) has 30 % and 31 % amino acid identity with human and rat prostatic acid 

20 phosphatase precursor proteins, respectively. Accordingly, it is presently believed that the PR0231 polypeptide 
disclosed in the present application may be a newly identified member of the acid phosphatase protein family . 

23. FulHength FRQ229 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
25 referred to in the present application as PR0229. In particular, Applicants have identified and isolated cDNA 
encoding a PR0229 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found mat various portions of the PRQ229 polypeptide have 
significant homology with antigen wcl.l, M130 antigen, T cell surface glycoprotein CD6 and CD6. It also is related 
to Sp-alpha. Accordingly, it is presently believed that PR0229 polypeptide disclosed in the present application is a 
30 newly identified member of me family containing scavenger receptor homology, a sequence motif found in a number 
of proteins involved in immune function and thus possesses mummr function and /or segments which resist 
degradation, typical of this family. 

24. RilHength PRQ238 Polypeptides 

35 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0238. In particular, Applicants have identified and isolated cDNA 
encoding a PR0238 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
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sequence alignment computer programs, Applicants found that various portions of the PR0238 polypeptide have 
significant homology with reductases, including oxidoreductase and fatty acyl-CoA reductase. Accordingly, it is 
presently believed mat PR0238 polypeptide disclosed in the present application is a newly identified member of the 
reductase family and possesses reducing activity typical of the reductase family. 

5 25. Full-length PRQ233 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in die present application as PR0233. In particular. Applicants have identified and isolated cDNA 
encoding a PR0233 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0233 polypeptide have 
10 significant homology with die reductase protein. Applicants have also found mat the DNA encoding the PR0233 
polypeptide has significant homology with proteins from Caenorhabditis elegant. Accordingly, it is presently 
believed that PRQ233 polypeptide disclosed in the present application is a newly identified member of the reductase 
family and possesses the ability to effect die redox state of the cell typical of the reductase family. 

15 26. Full-length PR Q223 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0223. In particular, Applicants have identified and isolated cDNA 
encoding a PRQ223 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found mat me PR0223 polypeptide has significant homology with 

20 various serine carboxypeptidase polypeptides. Accordingly, it is presently believed that PR0223 polypeptide 
disclosed in the present application is a newly identified serine carboxypeptidase. 

27. Full-length PR Q235 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
25 referred to in the present application as PR0235. In particular. Applicants have identified and isolated cDNA 
encoding a PR0235 polypeptide, as disclosed in farther detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PRQ235 polypeptide have 
s ign i fic a nt homology with die various plexm proteins. Accordingly, it is presently believed that PR0235 polypeptide 
disclosed in the present application is a newly identified member of the plexin family and possesses cell adhesion 
30 properties typical of die plexin family. 

28. Full-length PRQ236 and PRQ2 62 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0236 and PR0262. In particular. Applicants have identified and isolated 
35 cDNA encoding PR0236 and PR0262 polypeptides, as disclosed in farmer detail in me Examples below. Using 
BLAST and FastA sequence alignment computer programs, Applicants found dial various portions of the PR0236 
and PR0262 polypeptides have significant homology with various p-galactosidase and p-galactosidase precursor 
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polypeptides. Accordingly, it is presently believed flat the PRQ236 and PR0262 polypeptides disclosed in the present 
application are newly identified P-galactosidase homologs. 

29. Full-length PR Q239 Polypep tide 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
5 referred to in the present application as PRQ239. In particular. Applicants have identified and isolated cDNA 
encoding a PR0239 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0239 polypeptide have 
significant homology with densin proteins. Accordingly, it is presently believed that PRQ239 polypeptide disclosed 
in the present application is a newly klentified member of the densin family and possesses cell adhesion and the ability 
10 to effect synaptic processes as is typical of the densin family. 

30. Full-length PR Q2S7 Polypep tide 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0257. In particular, Applicants have identified and isolated cDNA 
15 encoding a PR0257 polypeptide, as disclosed in further detail in die Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0257 polypeptide have 
significant homology with the ebnerin precursor and ebnerin protein. Accordingly, it is presently believed that 
PRQ257 polypeptide disclosed in the present application is a newly identified protein member which is related to the 
ebnerin protein. 

20 

31. Full-length PRO260 Polvnentide 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO260. In particular, Applicants have identified and isolated cDNA 
encoding a PRO260 polypeptide, as disclosed in farther detail in the Examples below. Using programs such as 
25 BLAST and FastA sequence alignment computer programs, Applicants found that various portions of the PRO260 
polypeptide have significant homology with die alpha-l-fucosidase precursor. Accordingly, it is presently believed 
that PRO260 polypeptide disclosed in the present application is a newly identified member of the fucosidase family 
and possesses enzymatic activity related to fucose residues typical of die fucosidase family . 

30 32. Full-length PRQ263 Polypeptide 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0263. In particular, Applicants have identified and isolated cDNA 
encoding a PR0263 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0263 polypeptide have 

35 significant homology with the CD44 antigen and related proteins. Accordingly, it is presently believed that PR0263 
polypeptide disclosed in the present application is a newly identified member of die CD44 antigen family and 
possesses at least one of the properties associated with these antigens, i.e., cancer and HIV marker, cell-cell or cell- 
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matrix interactions, regulating cell traffic, lymph node horning, transmission of growth signals, and presentation of 
chemokines and growth facors to traveling cells. 

33. Full-length PR Q270 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
5 referred to in the present application as PRO270. In particular, Applicants have identified and isolated cDNA 
encoding a PRO270 polypeptide, as disclosed in further detail in the Examples below. Using BLAST, FastA and 
sequence ali g n men t computer programs, Applicants found that that various portions of the PRO270 polypeptide have 
significant homology with various thioredoxin proteins. Accordingly, it is presently believed that PRO270 
polypeptide disclosed in the present application is a newly identified member of the thioredoxin family and possesses 
10 the ability to effect reduction-oxidation (redox) state typical of the thioredoxin family. 

34. Full-length PRQ271 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0271. In particular, Applicants have identified and isolated cDNA 
15 encoding a PR0271 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that the PR0271 polypeptide has significant homology with 
various link proteins and precursors thereof. Accordingly, it is presently believed that PR0271 polypeptide disclosed 
in the present application is a newly identified link protein homolog. 

20 35. FliH-length PRQ272 Polyp eptide 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0272. In particular, Applicants have identified and isolated cDNA 
encoding a PR0272 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0272 polypeptide have 

25 significant homology with the human reticulocalbin protein and its precursors. Applicants have also found that the 
DNA encoding the PR0272 polypeptide has significant homology with the mouse reticulocalbin precursor protein. 
Aixordingry , it is presently believed that PRQ272 polypeptide disclosed in the present appUcation is a newly identified 
member of the reticulocalbin family and possesses the ability to bind calcium typical of the reticulocalbin family. 

30 36. Fun-length PRQ294 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0294. In particular. Applicants have identified and isolated cDNA 
encoding a PR0294 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0294 polypeptide have 

35 significant homology with the various portions of a number of collagen proteins . Accordingly, h is presently believed 
that PR0294 polypeptide disclosed in the present application is a newly identified member of the collagen family. 
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37. Full-length PRQ295 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0295. In particular, Applicants have identified and isolated cDNA 
encoding a PR0295 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0295 polypeptide have 
5 significant homology with integrin proteins. Accordingly, it is presently believed that PR0295 polypeptide disclosed 
in the present application is a newly identified member of the integrin family and possesses cell adhesion typical of 
the integrin family. 

38. FuU-iength PRQ293 Polypeptides 

10 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0293. In particular. Applicants have identified and isolated cDNA 
encoding a PRQ293 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that portions of the PR0293 polypeptide have significant 
homology with the neuronal leucine rich repeat proteins 1 and 2, (NLRR-1 and NLRR-2), particularly NLRR-2. 

1 5 Accordingly, it is presently believed mat PR0293 polypeptide disclosed in the present application is a newly identified 
member of the neuronal leucine rich repeat protein family and possesses ugand-ligand binding activity typical of the 
NRLL protein family. 

39. Full-length PRQ247 Polypeptides 

20 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PRQ247. In particular, Applicants have identified and isolated cDNA 
encoding a PRQ247 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0247 polypeptide have 
significant homology wxmdensin. Applicants have also found that the DNA encoding the PR0247 polypeptide has 

25 significant homology with a number of other proteins, including KIAA023 1 . Accordingly, it is presently believed 
mat PR0247 polypeptide disclosed in the present application is a newly identified member of the leucine rich repeat 
family and possesses ligand binding abilities typical of this family. 

40. FulHength PRO302. PRO303. PROT04. PRO307 and PRQ343 Polypeptides 

30 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PRO302, PRO303, PRO304, PRO307 and PR0343. In particular, Applicants 
have identified and isolated cDNA encoding PRO302, PRO303, PRO304, PRO307 and PR0343 polypeptides, as 
disclosed in former detail in the Examples below . Using BLAST and FastA sequence alignment computer programs, 
Apphcants found mat various portions of the PRO302, PRO303, PRO304, PRO307 and PR0343 polypeptides have 

35 f rig rriflca nt homology with various protease proteins. Accordingly, it is presently believed that the PRO302, PRO303, 
PRO304, PRO307 and PR0343 polypeptides disclosed in the present application are newly identified protease 
proteins. 
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41. Full-length PRQ328 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0328. In particular, Applicants have identified and isolated cDNA 
encoding a PR0328 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0328 polypeptide have 
significant homology with the human glioblastoma protein ("GUP"). Further, Applicants found that various portions 
of the PR0328 polypeptide have significant homology with the cysteine rich secretory protein ("CRISP") as identified 
by BLAST homology [ECCRISP3J, S68683, and CRS3_HUMAN]. Accordingly, it is presently believed that 
PR0328 polypeptide disclosed in the present application is a newly identified member of the GUP or CRISP families 
and possesses transcriptional regulatory activity typical of the GLIP or CRISP families. 

42. FulHength PRQ335. PRQ331 a nd PRQ326 Pnlvp enti** 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0335, PR0331 or PR0326. In particular. Applicants have identified and 
isolated cDNA encoding a PR0335, PR0331 or PR0326 polypeptide, as disclosed in further detail in the Examples 
below. Using BLAST and FastA sequence alignment computer programs. Applicants found that various portions of 
the PR0335, PR0331 or PR0326 polypeptide have significant homology with LKM, ALS and in the case of 
PR0331, additionally, decorin. Accordingly, it is presently believed that the PR0335, PR0331 and PR0326 
polypeptides disclosed in hie present application are newly identified members of the leucine rich repeat superfamily, 
and particularly, are related to LIG-1 and possess the biological functions of this family as discussed and referenced 
herein. 

43. FulMencth PRQ332 Polypeptide* 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0332. In particular, Applicants have identified and isolated cDNA 
encoding PR0332 polypeptides, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignm e nt computer programs, Applicants found thai a fall-length native sequence PR0332 (shown in Figure 
108 and SEQ ID NO:310) has about 30-40% amino acid sequence identity with a series of known proteoglycan 
sequences, including, for example, fibromodulin and fibromodulin precursor sequences of various species (FMOD 
BOVIN, FMOD.CfflCK, FMODJtAT, FMODJtOUSE, FMOD.HUMAN, P JG6773), osteomodulin sequences 
(AB000114J, AB007848J), decorin sequences (CFU83141J, OCU03394.1, P.R42266, P_R42267, P.R42260, P 
R89439), keratan sulfate proteoglycans (BTU48360J, AF022890J), corneal proteoglycan (AF022256.1), and 
bone/cartilage proteoglycans and proteoglycane precursors (PGS1 _BOVIN, PGS2_ MOUSE, PGS2JIUMAN). 
Accordingly, h is presently believed that PR0332 disclosed in die present application is a new proteoglycan-type 
molecule, and may play a role in regulating extracellular matrix, cartilage, and/or bone function. 
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44. Full-length PRQ334 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0334. In particular. Applicants have identified and isolated cDNA 
encoding a PR0334 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0334 polypeptide have 
5 significant homology with fibulin and fibrillin. Accordingly, it is presently believed that PR0334 polypeptide 
disclosed in the present application is a newly identified member of the epidermal growth factor family and possesses 
properties and activities typical of mis family. 

45. Full-length PRQ346 Polypeptides 

10 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0346. In particular, Applicants have identified and isolated cDNA 
encoding a PR0346 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that a full-length native sequence PR0346 (shown in Figure 
112 and SEQ ID NO: 320) has 28 % amino acid sequence identity with carcinoembryonic antigen. Accordingly, it 

15 is presently believed that PR0346 disclosed in the present application is a newly identified member of the 
carcinoembryonic protein family and may be expressed in association with, neoplastic tissue disorders. 

46. Full-length PRQ268 Polypeptide* 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
20 referred to in the present application as PR0268. In particular. Applicants have identified and isolated cDNA 
encoding a PR0268 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that portions of the PR0268 polypeptide have significant 
homology with the various protein disulfide isomerase proteins. Accordingly, it is presently believed that PR0268 
polypeptide disclosed in the present application is a homolog of the protein disulfide isomerase p5 protein. 

25 

47. Full-length PRO330 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO330. In particular, Applicants have identified and isolated cDNA 
encoding a PRO330 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
30 sequence alignment computer programs, Applicants found that various portions of the PRO330 polypeptide have 
significant homology with the murine prolyl ^hydroxylase alpha-D subunit protein. Accordingly, it is presently 
believed that PRO330 polypeptide disclosed in the present application is a novel prolyl 4-hydroxylase subunit 
polypeptide. 

35 48. FtilMemrth PRQ339 and PRQ31 Q Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0339 and PRO310. In particular, Applicants have identified and isolated 
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cDNA encoding a PR0339 polypeptide, as disclosed in further detail in the Examples below. Applicants have also 
identified and isolated cDNA encoding a PRO310 polypeptide, as disclosed in further detail in the Examples below. 
Using BLAST and FastA sequence alignment computer programs, Applicants found that various portions of the 
PR0339 and PRO310 polypeptides have significant homology with small secreted proteins from C. elegems and are 
distantly related to fringe. PR0339 also shows homology to collagen-like polymers. Sequences which were used 
5 to identify PRO310, designated herein as DNA40533 and DNA42267, also show homology to proteins from C. 
elegans. Accordingly, it is presently believed that the PR0339 and PRO310 polypeptides disclosed in the present 
application are newly identified member of the family of proteins involved in development, and which may have 
regulatory abilities similar to the capability of fringe to regulate serrate. 

10 49. Full Length PRQ244 Porvneptirtps 

The present invention provides newly identified and isolated nucleotide sequences encoding C-type lectins 
referred to in the present application as PR0244. In particular, applicants have identified and isolated cDNA 
encoding PR0244 polypeptides, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Ar^hcants round that a full-length native sequence PR0244 (shown in Figure 

15 122 and SEQ ID NO:377) has 43% amino acid sequence identity with the hepatic lectin gallus galhis (LECH- 
CHICK), and 42% amino acid sequence identity with an HIV gpl20 binding C-type lectin (A46274). Accordingly, 
it is presently believed that PR0244 disclosed in the present application is a newly identified member of the C-lectin 
surroramiry and may play a role in immune function, apoptosis, or in the pathogenesis of atherosclerosis. In addition, 
PR0244 may be useful in identifying tumor-associated epitopes. 

20 

50. PRO Polypeptide Variants 
In addition to the full-length native sequence PRO polypeptides 'described herein, it is contemplated that PRO 
polypeptide variants can be prepared. PRO polypeptide variants can be prepared by introducing appropriate 
nucleotide changes into the PRO polypeptide DNA, or by synthesis of the desired PRO polypeptide. Those skilled 

25 in the art will appreciate that amino acid changes may alter post-translational processes of the PRO polypeptides, such 
as changing the number or position of glycosylation sites or altering the membrane anchoring characteristics . 

Variations in the native full-length sequence PRO polypeptides or in various domains of the PRO 
polypeptides described herein, can be made , for example, using any of the techniques and guidelines for conservative 
and non-conservative mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a 

30 substitution, deletion or insertion of one or more codons encoding the PRO polypeptide that results in a change in 
the amino acid sequence of the PRO polypeptide as compared with the native sequence PRO polypeptide. Optionally 
the variation is by substitution of at least one amino acid with any other amino acid in one or more of the domains 
of the PRO polypeptide. Guidance in determining which amino acid residue may be inserted, substituted or deleted 
without adversely affixti^ comparing the sequence of the PRO polypeptide with 

35 mat of homologous known protein molecules and minimizing the number of amino acid sequence changes made in 
regions of high homology. Amino acid substitutions can be the result of replacing one amino acid with another amino 
acid having similar structural and/or chemical properties, such as the replacement of a leucine with a serine, i.e., 
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conservative amino acid replacements. Insertions or deletions may optionally be in the range of 1 to 5 amino acids. 
The variation allowed may be detennined by systematically making insertions, deletions or snbstitutions of amino 
acids in the sequence and testing the resulting variants for activity in the in vitro assay described in the Examples 
below. 

The variations can be made using methods known in the art such as oHgonucleotide-mediated (site-directed) 
5 mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis [Carter et al., Nucl. Acids Res. . 
12:4331 (1986); Zoller et al., Nucl. Acids Res lfi:6487 (1987)], cassette mutagenesis [Wells et al., Gene . M:315 
(1985)], restriction selection mutagenesis [Wells et al., Phflos. Trans. R. Soc. London SerA 2tf:415 ( i 986) j or omcr 
known techniques can be performed on the cloned DNA to produce me desired PRO polypeptide variant DNA. 

Scanning amino acid analysis can also be employed to identify one or more amino acids along a contiguous 
10 sequence. Among the preferred scanning arnino acids are relatively small, neutral amino acids. Such amino acids 
include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid among this group 
because it eliminates die side-chain beyond the beta-carbon and is less likely to alter the main-chain conformation of 
die variant. Alanine is also typically preferred because it is the most common amino acid. Further, it is frequently 
found in both buried and exposed positions [Creighton, The Proteins. (W.H. Freeman & Co., N.Y.); Chothia, L 
15 MoLBisL. I5Q:1 (1976)]. If alanine substitution does not yield adequate amounts of variant, an isoteric arnino acid 
can be used. 

51. Modifications of PRO PnrvpeptMes 
Covalent modifications of PRO polypeptides are included within the scope of this invention. One type of 

20 covalent modification includes reacting targeted amino acid residues of the PRO polypeptide with an organic 
derrvatizing agent that is capable of reacting with selected side chains or the N- or C- terminal residues of the PRO 
polypeptide. Derivatization with bifunctional agents is useful, for instance, for crosslinking a PRO polypeptide to 
a water-insoluble support matrix or surface for use in the method for purifying anti-PRO polypeptide antibodies , and 
vice-versa. Commonly used crosslinking agents include, e.g., l,l-bis(diazoacetyl^ 

25 N^rydroxysucchnmide esters, for example, esters with 4-azidosalicylic acid, homobifunctional imidoesters, including 
disuccinimidyl esters such as 3,3 'KhtWobis(s\K:ciiiirriidylpropionate), bifunctional maleimides such as bis-N- 
maleimido-1 ,8-octane and agents such as inethyl-3^(r>-a4dorjhen 

Other modifications include deamidation of gluraminyl and asparaginyl residues to the corresponding 
glutamyl and aspartyl residues, respectively, hydroxy lation of proline and lysine, phosphorylation of hydroxy 1 groups 

30 of seryl or threonyl residues, methy lation of the a-amino groups of lysine, argmine, and histidine side chains [T.E. 
Crrighton, Proteins; Structure and Molecular Properties W.H. Freeman & Co., San Francisco, pp. 79-86 (1983)], 
acety lation of the N-tenrrinal amine, and amidation of any C-terminal carboxyl group. 

Another type of covalent nKxlification of the PRO polypeptides included within the scope of this invention 
comprises altering die native gfycosylation pattern of the polypeptide. " Altering the native grycosylation pattern" is 

35 intended for purposes herein to mean deleting one or more carbohydrate moieties found in a native sequence PRO 
polypeptide, and/or adding one or more grycosylation sites that are not present in the native sequence PRO 
polypeptide. 
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Addition of glycosylation sites to the PRO polypeptide may be accomplished by altering the amino acid 
sequence. The alteration may be made, for example, by the addition of, or substitution by, one or more serine or 
threonine residues to the native sequence PRO polypeptide (for O-linked glycosylation sites). The PRO polypeptide 
amino acid sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA 
encoding the PRO polypeptide at preselected bases such that codons are generated that will translate into the desired 
S amino acids. 

Another means of increasing the number of carbohydrate moieties on the PRO polypeptide polypeptide is 
by chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art, e.g., in 
WO 87/05330 published 1 1 September 1987, and in Aplin and Wriston, CRC Crit. Rev. Biochem M pp. 259-306 
(1981). 

10 Removal of carbohydrate moieties present on the PRO polypeptide may be accomplished chemically or 

enzymatically or by mutational substitution of codons encoding for amino acid residues that serve as targets for 
grycosylation. Chemical deglycosylation ter hnin ues are known in the art and described, for instance, hy H alrimnriHin 
et al., Arch, Piochem, BlQPfaySo 252:52 (1987) and by Edge et al. f Anal, ffiocJrcm,.. 115:131 (1981). Enzymatic 
cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a variety of endo- and exo- 

15 glycosidases as described by Thotakura et al., Meth. Enrvmni,, 128:350 (1987). 

Another type of covalcnt modification of PRO polypeptides of the invention comprises linking the PRO 
polypeptide to one of a variety of nonproteinaceous polymers, e.g. , polyethylene glycol, polypropylene glycol, or 
polyoxyalkylenes, in the manner set form in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 
4,791,192 or 4,179,337. 

20 The PRO polypeptides of the present invention may also be modified in a way to form a chimeric molecule 

comprising a PRO polypeptide fused to another, heterologous polypeptide or amino acid sequence. In one 
embodiment, such a chimeric molecule comprises a fusion of the PRO polypeptide with a tag polypeptide which 
provides an epitope to which an anti-tag antibody can selectively bind. The epitope tag is generally placed at the 
amino- or carboxyl- terminus of the PRO polypeptide. The presence of such epitope-tagged forms of the PRO 

25 polypeptide can be detected using an antibody against the tag polypeptide. Also, provision of the epitope tag enables 
the PRO polypeptide to be readily purified by affinity purifeanim using an anti-tag antibody or another type of affinity 
matrix that binds to the epitope tag. In an alternative embodiment, the chimeric molecule may comprise a fusion of 
the FRO polypeptide with an immunoglobulin or a particular region of an immunoglobulioL For a bivalent form of 
the chimeric molecule, such a fusion could be to the Fc region of an IgG molecule. 

30 Various tag polypeptides and their respective antibodies are well known in the art. Examples include pory- 

histidine (poly-his) or poly^ustidine-grycme (poly-his-gly) tags; the flu HA tag polypeptide and its antibody 12CA5 
[Field et al., MflL Cell. Bid.. &2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7, 6E10, G4, B7 and 9E10 
arribodies thereto [Evan et aL, Molecular and Cellular Biolopv. 5:3610-3616 (1985)]; and the Herpes Simplex vims 
glycoprotein D (gD) tag and its antibody [Paborsky et al., Protein Engineerinp J(6):547-553 (1990)]. Other tag 

35 polypeptides include the Flag-peptide [Hopp et al., BioTechnolnpv 6:1204-1210 (1988)]; the KT3 epitope peptide 
IMartin et al., jScjencg, 255:192-194 (1992)]; an a-tubufin epitope peptide [Skinner et al., J. Biol. Cheny 266:15163- 
15166 0991)]; and the T7 gene 10 protein peptide tag [Lutz-F^ermuth et al. , Proc. Natl. Acad. Sci. USA. 87:6393- 
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6397 (1990)]. 

52. Modification of FRQ317 
Amino acid sequence variants of PR0317 are prepared by introducing appropriate nucleotide changes into 
the PR0317 DNA, or by in vitro synthesis of the desired PR0317 polypeptide. Such variants include, for example, 
5 deletions from, or insertions or substitutions of, residues within the amino acid sequence shown for human PR0317 
in Figure 42. Any combination of deletion, insertion, and substitution is made to arrive at the final construct, 
provided that the final construct possesses the desired characteristics. The amino acid changes also may alter post- 
translational processes of the PR0317, such as changing the number or position of glycosylation sites. Moreover, 
like most mammalian genes, PR0317 is presumably encoded by multi-exon genes. Alternative mRNA constructs 

10 which may be attributed to different mRNA splicing events following transcription, and which share large regions 
of identity with the cDNAs claimed herein, are considered to be within the scope of the present invention. 

For the design of amino acid sequence variants of PR0317, the location of the mutation site and the nature 
of the mutation will depend on the PR0317 characteristic^) to be modified. For example, candidate PR0317 
antagonists or agonists will be initially selected by locating sites mat are identical or highly conserved among 

15 PR0317, EBAF-1, LEFTY, and other members of the TGF- superfamily. The sites for mutation can be modified 
individually or in series, e.g., by (1) substituting first with conservative amino acid choices and then with more 
radical selections depending upon the results achieved, (2) deleting the target residue, or (3) inserting residues of the 
same or a different class adjacent to the located site, or combinations of options 1-3. 

A useful method for identification of certain residues or regions of the PR0317 polypeptide that are 

20 preferred locations for mutagenesis is called "alanine scanning mutagenesis, " as described by Cunningham and Wells, 
SosBSfi, 244: 1081-1085 (1989). Here, a residue or group of target residues are identified (e.g., charged residues 
such as arg, asp, his, lys, and ghi) and replaced by a neutral or negatively charged amino acid (most preferably 
alanine or polyalanine) to affect the interaction of the amino acids with the surrounding aqueous environment in or 
outside the cell. Those domains demonstrating functional sensitivity to the substitutions then are refined by 

25 introducing further or other variants at or for the sites of substitution. Thus, while the site for introducing an amino 
acid sequence \rariatkm is predetermined, the nature of the mutation per se need not be predetermined . For example, 
to optimize the performance of a mutation at a given site, alanine scanning or random mutagenesis is conducted at 
the target codon or region and the PR0317 variants produced are screened for the optimal combination of desired 
activity. 

30 There are two principal variables in the construction of amino acid sequence variants: the location of the 

mutation site and the nature of the mutation. These are variants from the Figure 42 sequence, and may represent 
naturally occurring alleles (which will not require mampulation of the PR0317 DNA) or predetermined mutant forms 
made by mutating the DNA, either to arrive at an allele or a variant not found in nature. In general, the location and 
nature of the mutation chosen will depend upon the PR0317 characteristic to be modified. 

3 S Amino acid sequence deletions generally range from about 1 to 30 residues, more preferably about 1 to 10 

residues, and typically are contiguous. Contiguous deletions ordinarily are made in even numbers of residues, but 
single or odd numbers of deletions are within the scope hereof. Deletions may be introduced into regions of low 
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homology among PR0317. EBAF-1 . and other members of the TGF- superfamily which share the most sequence 
identity to the human PR0317 amino acid sequence to modify the activity of PR0317. Deletions from PR0317 in 
areas of substantial homology with one of the receptor binding sites of other members of the TGF- superiamUy will 
be more likely to modify the biological activity of PR0317 more significantly. The number of consecutive deletions 
will be selected so as to preserve the tertiary structure of PR0317 in the affected domain, e.g., beta-pleated sheet 
or alpha helix. 

Amino acid sequence insertions include amino- and/or carboxyl-terrrrinal fusions ranging in length from one 
residue to polypeptides containing a hundred or more residues, as well as intrasequence insertions of single or 
multiple amino acid residues. Intrasequence insertions (i.e. . insertions within the mature PR0317 sequence) may 
range generally from about 1 to 10 residues, more preferably 1 to 5. most preferably 1 to 3. Insertions are preferably 
made in even numbers of residues, but this is not required. Examples of terminal insertions include mature PR0317 
with an N-terminal methkmyl residue, an artifact of the direct production of mature PR0317 in recombinant cell 
culture, and fusion of a heterologous N-terminal signal sequence to the N-terminus of the mature PR0317 molecule 
to facilitate the secretion of mature PR0317 from recombinant hosts. Such signal sequences may be obtained from, 
and thus homologous to. the intended host cell species, but also may be from other members of the TGF- 
superfamily Suitable sequences include STH or Ipp for E. coli, alpha factor for yeast, and viral signals such as 
herpes gD or the native EBAF-1 sequence for mammalian cells 

Other insertional variants of the PR0317 molecule include the fusion to the N- or C-tenninus of PR0317 
of immunogenic polypeptides, e.g. . bacterial polypeptides such as beta-lactamasc or an enzyme encoded by the E. 
coMtrptew. or yeast protein, and C-tenmnal fusions with proteins having a long half-life such as immunoglobulin 
constant regions (or other — noglobulin regions), albumin, or ferritin, as described in WO 89/02922 published 
6 April 1989. 

A third group of variants are amino acid substitution variants. These variants have at least one amino add 
residue inthe PR0317 molecule removed and a different residue inserted in its place. The sites of greatest interest 
for substitutional mutagenesis include sites identified as the active sitefs) of PR0317 and sites where the amino acids 
ftxnxi in the known analogues are substantially different in terms of side-<±ain bulk, charge, or hydrophobicity. but 
where there is also a high degree of sequence identity at the selected site within various animal PR0317 species, or 
where the amino acids found in known members of the TGF- superfamily and novel PR0317 are substantially 
different in terms of side-chain bulk, charge, or hydrophobicity. but where there also is a high degree of sequence 
identity at the selected site within various animal analogues of such members (e.g.. among all the animal EBAF-1 
molecules). This analysis will highlight residues that may be involved in the modulation of endometrial tissue or 
angiogenesis, and therefore, variations at these sites may affect such activities. 

Other sites of interest are those in which particular residues of the PR0317 obtained from various specks 
are identical among all animal species of PR0317 and other members of the TGF- supertamfly. this degree of 
conservation suggesting importance in achieving biological activity common to these cytokines. These sites, 
especially those falling within a sequence of at least three other identically conserved sites, are substituted in a 
relatively conservative manner. Such conservative substitutions are shown in Table 1 under the heading of preferred 
substitutions. If such substitutions result in a change in biological activity, then more substantial changes. 
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denominated exemplary substitutions in Table 1, or as further described below in reference to amino acid classes, 
are introduced and die products screened. 

Table t 



Original 


Exemplary 


Preferred 




Substitutions 


institutions 


AU / A \ 

Ala (A) 


val; leu; ile 


val 


Arg(R) 


lys; gin; asn 


lys 


Asn (N) 


gin; his; lys; arg 


gin 


Asp (D) 


glu 


glu 


Cys(C) 


ser 


ser 


Gln(Q) 


asn 


asn 


Ghi (E) 


asp 


asp 


Gry (G) 


pro; ala 


ala 


His (H) 


asn; gin; lys; arg 


arg 


Iie(I) 


leu; val; met; ala; phe; 




norleucine 


leu 


Leu (L) 


norleucine; ile; val; 




met; ala; phe 


ile 


Lys(K) 


arg; gin; asn 


arg 


Met(M) 


leu; phe; ile 


leu 


Phe(F) 


leu; val; ile; ala; tyr 


leu 


Pro(P) 


ala 


ala 


Ser(S) 


thr 


thr 


Thr(T) 


ser 


ser 


Trp(W) 


tyr; phe 


tyr 


Tyr(Y) 


trp; phe; thr; ser 


phe 


Val(V) 


ile; leu; met; phe; 




ala; norleucine 


leu 



Substantial modifications in function or immunological identity of the PR0317 are accomplished by selecting 
substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide backbone in the 
area of the substitution, for example, as a sheet or helical conformation, (b) the charge or hydrophobicity of the 
35 molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues are divided into groups 
based on common side-chain properties: 

(1) hydrophobic: norleucine, met, ala, val, leu, ile; 

(2) neutral hydrophilic: cys, ser, thr, 

(3) acidic: asp, glu; 

40 (4) basic: asn, gin, his, lys, arg; 

(5) residues that influence chain orientation: gry, pro; and 

(6) aromatic: trp, tyr, phe. 

Non-conservative substitutions will entail exchanging a member of one of these classes for another class. 
Such substituted residues also may be introduced into the conservative substitution sites or, more preferably, into the 
45 remaining (non-conserved) sites. 

In one embodiment of the invention, it is desirable to inactivate one or more protease cleavage sites that are 
im^mtheinolecule. These sites are identified by inspection of the encoded amino acid sequence, in the case of 
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trypsin, e.g. % for an arginyl or lysinyl residue. When protease cleavage sites are identified, they are rendered inactive 
to proteolytic cleavage by substituting the targeted residue with another residue, preferably a basic residue such as 
grutarrrine or a hydrophilic residue such as serine; by deleting the residue; or by inserting a prolyl residue immediately 
after the residue. 

In another embodiment, any methionyl residues other than the starting methionyl residue of the signal 
5 sequence, or any residue located within about three residues N- or C-tenninal to each such methionyl residue, is 
substituted by another residue (preferably in accord with Table 1) or deleted. Alternatively, about 1-3 residues are 
inserted adjacent to such sites. 

Any cysteine residues not involved in maiiitaining the proper conformation of PR0317 also may be 
substituted, generally with serine, to improve the oxidative stability of the molecule and prevent aberrant cross hnkiqg 
10 Nucleic acid molecules encoding amino acid sequence variants of PR0317 are prepared by a variety of 

methods known in the art These methods include, but are not limited to, isolation from a natural source fm the case 
of naturally occurring amino acid sequence variants) or preparation by oligomicleotide-mediated (or site-directed) 
mutagenesis, PCR mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-variant version of 
PR0317. 

15 OhgoniicleotiaVmediated mutagenesis is a preferred method for preparing substitution, deletion, and 

insertion variants of PR0317 DNA. This technique is well known in the art as described by Adelman et al. , DNA . 
2: 183 (1983). Briefly, PR0317 DNA is altered by hybridizing an oligonucleotide encoding the desired mutation to 
a DNA template, where the template is the single-stranded form of a plasmid or bacteriophage containing the 
unaltered or native DNA sequence of PR0317. After hybridization, a DNA polymerase is used to synthesize an 

20 entire second complementary strand of the template that will thus incorporate the oligonucleotide primer, and will 
code for the selected alteration in the PR0317 DNA. 

Generally, oligonucleotides of at least 25 nucleotides in length are used. An optimal oligonucleotide will 
have 12 to 15 nucleotides that are completely complementary to the template on either side of the nucleotide^) coding 
for the mutation. This ensures that the oligonucleotide will hybridize properly to the single-stranded DNA template 

25 molecule. The oligonucleotides are readily synthesized using techniques known in the art such as that described by 
Crea et al. . Proc. Natl. Acad. Sci. USA 25: 5765 (1978). 

The DNA template can be generated by those vectors that are either derived from bacteriophage M13 
vectors (the commercially available M13mpl8 and M13mpl9 vectors are suitable), or those vectors that contain a 
singk^tranded phage origin of replication as described by Viera et al. Mem. Enzvmol. 153 : 3 (1987). Thus, the 

30 DNA that is to be mutated may be inserted into one of these vectors to generate single-stranded template. Production 
of the single-stranded template is described in Sections 4.21-4.41 of Sambrook et al. , supra. 

Alternatively, single-stranded DNA template may be generated by denaturing double-stranded plasmid (or 
other) DNA using standard techniques. 

For alteration of the native DNA sequence (to generate amino acid sequence variants, for example), the 

35 oligonucleotide is hybridized to the single-stranded template under suitable hybridization conditions. A DNA 
polymerizing enzyme, usually the Klenow fragment of DNA polymerase I, is then added to synthesize the 
complementary strand of the template using the oligonucleotide as a primer for synthesis. A heteroduplex molecule 

88 



WO 99/14328 



PCT/US98/19330 



is thus formed such that one strand of DNA encodes the mutated form of PR0317, and the other strand (the original 
template) encodes me native, unaltered sequence of PR0317. This heteroduplex molecule is then transformed into 
a suitable host cell, usually a prokaryote such as E. coli JM101. After the cells are grown, they are plated onto 
agarose plates and screened using the oligonucleotide primer radiolabeled with n V to identify the bacterial colonies 
that contain the mutated DNA. The mutated region is then removed and placed in an appropriate vector for protein 
5 production, generally an expression vector of the type typically employed for transformation of an appropriate host. 

The method described immediately above may be. modified such that a homoduplex molecule is created 
wherein both strands of the plasmid contain the mutation(s). The modifications are as follows: The s ingl e-stranded 
oligonucleotide is annealed to the single-stranded template as described above. A mixture of three 
deoxyribonucleotides, deoxyriboadenosine (dATP), deoxyriboguanosine (dGTP), and dcoxyribo thymidine (dTTP), 
10 is combined with a modified thio-deoxyribocytosine called dCTP-(aS) (which can be obtained from the Amersham 
Corporation). This mixture is added to the template -oligonucleotide complex. Upon addition of DNA polymerase 
to this mixture, a strand of DNA ide ntic a l to the template except for the mutated bases is generated. In addition, this 
new strand of DNA will contain dCTP-(aS) instead of dCTP, which serves to protect it from restriction endonuclease 
digestion. 

15 After the template strand of the double-stranded heteroduplex is nicked with an appropriate restriction 

enzyme, the template strand can be digested with ExoTQ. nuclease or another appropriate nuclease past the region mat 
contains the site(s) to be mutagenized. The reaction is then stopped to leave a molecule that is only partially 
single-stranded. A complete double-stranded DNA homoduplex is then formed using DNA polymerase in the 
presence of all four deoxyribonucleotide triphosphates, ATP, and DNA ligase. This homoduplex molecule can men 

20 be transformed into a suitable host cell such as E. coli JM101 , as described above. 

DNA encoding PR0317 mutants with more than one amino acid to be substituted may be generated in one 
of several ways. If the amino acids are located close together in the polypeptide chain, they may be mutated 
simultaneously using one oligonucleotide mat codes for all of the desired amino acid substitutions. If, however, the 
amino acids are located some distance from each other (separated by more than about ten amino acids), it is more 

25 difficult to generate a single oligonucleotide that encodes all of the desired changes. Instead, one of two alternative 
methods may be employed. 

In the first method, a separate oligonucleotide is generated for each amino acid to be substituted. The 
oligonucleotides are men annealed to the single-stranded template DNA simultaneously, and the second strand of 
DNA mat is synthesized from the template will encode all of the desired amino acid substitutions. 

30 The alternative method involves two or more rounds of mutagenesis to produce the desired mutant. The 

first round is as described for the single mutants: wild-type DNA is used for the template, an oligonucleotide encoding 
the first desired amino acid substitutions) is annealed to this template, and the heteroduplex DNA molecule is then 
generated. The second round of m u t a gen esis utilizes the mutated DNA produced in the first round of mutagenesis 
as the template. Thus, mis template already contains one or more mutations. The oligonucleotide encoding the 

35 a dd i tio nal desired amino acid substitution^) is then annealed to mis template, and die resulting strand of DNA now 
encodes mutations from bom the first and second rounds of mutagenesis. This resultant DNA can be used as a 
template in a third round of mutagenesis, and so on. 
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PCR mutagenesis is also suitable for making amino acid variants of PR0317. While the following 
discussion refers to DNA, it is understood that the technique also finds application with RNA. The PCR technique 
generally refers to the following procedure (see Erlich, PCR Technology . (Stockton Press, NY, 1989), the chapter 
by R. Higuchi, p. 61-70): When small amounts of template DNA are used as starting material in a PCR, primers 
mat differ slightly in sequence from die corresponding region in a template DNA can be used to generate relatively 
5 large quantities of a specific DNA fragment that differs from the template sequence only at the positions where the 
primers differ from the template. For introduction of a mutation into a plasmid DNA, one of the primers is designed 
to overlap the position of the mutation and to contain the mutation; the sequence of the other primer must be identical 
to a stretch of sequence of the opposite strand of die plasmid, but this sequence can be located anywhere along the 
plasmid DNA. It is preferred, however, that the sequence of the second primer is located within 200 nucleotides 

10 from that of the first, such that in the end the entire amplified region of DNA bounded by die primers can be easily 
sequenced. PCR amplification using a primer pair like the one just described results in a population of DNA 
fragments that differ at die position of the mutation specified by the primer, and possibly at other positions, as 
template copying is somewhat error-prone. 

Another method for preparing variants, cassette mutagenesis, is based on the technique described by Wells 

15 et al. , Qene, 315 (1985). The starting material is the plasmid (or other vector) comprising the PR0317 DNA 
to be mutated. The codon(s) in the PR0317 DNA to be mutated are identified. There must be a unique restriction 
endonuclease site on each side of the identified mutation site(s). If no such restriction sites exist, they may be 
generated using die above-described oUgonucleotide-mediated mutagenesis method to introduce them at appropriate 
locations in the PR0317 DNA. After the restriction sites have been introduced into the plasmid, the plasmid is cut 

20 at these sites to linearize it. A double-stranded oligonucleotide encoding die sequence of the DNA between the 
restriction sites but containing the desired mutation(s) is synthesized using standard procedures. The two strands are 
synthesized separately and then hybridized together using standard techniques. This double-stranded oligonucleotide 
is referred to as the cassette. This cassette is designed to have 3' and 5' ends that are compatible with the ends of 
the linearized plasmid, such that it can be directly ligated to the plasmid. This plasmid now contains the mutated 

25 PR0317 DNA sequence. 

Covalent modifications of PR0317 are also included within the scope of this invention. One type of covalent 
modification includes reacting targeted amino acid residues of the PR0317 with an organic derivatizing agent that 
is capable of reacting with selected side chains or the N- or C- terminal residues of the PR03 1 7 . Derivatization with 
bifunctional agents is useful, for instance, for crosslinking PR0317 to a water-insoluble support matrix or surface 

30 for use in the method for purifying anti-PR0317 antibodies, and vice-versa. Commonly used crosslinking agents 
include, e.g., l,l-bis(diazoacetyi>-2-pbenyleAane > gtutaraldehyde, N^droxysuccmimide esters, for example, esters 
with 4-azidosalicylic acid, homobifunctional imidoesters, including disuccinimidyl esters such as 3,3'-dithiobis- 
( fni rx irrirmnV lpropinnatB), bifunctional malemndes such as bis-N-maleimido- 1 , 8-octane , and agents such as methyl-3- 
((p-azidopherryl)dMuo)propioimidate. 

35 Other modifications include deanridation of ghrtaminyl and asparaginyl residues to the corresponding 

glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of hydroxyl groups 
of seryl or threonyl residues, methylation of the "-amino groups of lysine, arginine, and histidine side chains (T.E. 
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Creighron, Proteins; Structure and Molecular Properties. WH Freeman & Co., San Francisco, pp. 79-86 (1983)), 
acetylation of the N-tenninal amine, and amidation of any C-terminal carboxyl group. 

Another type of covalent modification of the PR0317 polypeptide included within the scope of this invention 
comprises altering the native glycosylation pattern of the polypeptide. "Altering the native glycosylation pattern" 
is intended for purposes herein to mean deleting one or more carbohydrate moieties found in native-sequence PRO 
5 polypeptide, and/or adding one or more glycosylation sites that are not present in the native-sequence PRO 
polypeptide. The deduced amino acid sequence of PR0317 shown in Figure 42 (SEQ ID NO: 1 14) has one predicted 
N-linked glycosylation site at residue 160. 

Addition of glycosylation sites to the PR03 17 polypeptide may be accomplished by altering the amino acid 
sequence. The alteration may be made, for example, by the addition of, or substitution by, one or more serine or 
10 threonine residues to the native-sequence PR0317 (for O-linked glycosylation sites). The PR0317 amino acid 
sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA encoding 
die PR03 17 polypeptide at preselected bases such that codons are generated mat will translate into the desired amino 
acids. 

Another means of increasing the number of carbohydrate moieties on die PR0317 polypeptide is by chemical 
15 or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art, e.g., in WO 87/05330 
published 1 1 September 1987, and in Aplin and Wriston, CRC Crit. Rev. Biochem.. pp. 259-306 (1981). 

Removal of carbohydrate moieties present on the PR0317 polypeptide may be accomplished chemically or 
enzymatically or by mutational substitution of codons encoding amino acid residues that serve as targets for 
glycosylation. Chemical deglycosylation techniques are ki»wn m the art a^ 
20 et al. , Arph, Piocheni, Pjophys,, 252:52 (1987) and by Edge et al. , Anal Rjnrhr™, JJ2:131 (1981). Enzymatic 
cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a variety of endo- and exo- 
glycosidases as described by Thotakura et al 9 Meth Fn^y^,, 128:350 (1987). 

Another type of covalent modification of PR0317 comprises linking the PR0317 polypeptide to one of a 
variety of nonproteinaceous polymers, e.g., polyethylene glycol, polypropylene glycol, or polyoxyalkylenes, in the 
25 manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 4,791,192 or 4,179337. 

The PR03 17 of the present invention may also be modified in a way to form a chimeric molecule comprising 
PR0317 fused to another, heterologous polypeptide or amino acid sequence. In one embodiment, such a chimeric 
molecule comprises a fusion of the PR0317 with a tag polypeptide which provides an epitope to which an anti-tag 
antibody can selectively bind The epitope tag is generally placed at the amino- or carboxyl- terminus of the PR0317. 
30 The presence of such epitope-tagged forms of the PR0317 can be detected using an antibody against the tag 
polypeptide. Also, provision of the epitope tag enables die PR0317 to be readily purified by affinity purification 
using an anti-tag antibody or another type of affinity matrix that binds to the epitope tag. In an alternative 
embodiment, the chimeric molecule may comprise a fusion of the PR0317 with an immunoglobulin or a particular 
region of an innnunoglobulm. For a bivalent form of the chimeric molecule, such a fusion could be to the Fc region 
35 of an IgG molecule. 

Various tag polypeptides and their respective antibodies are well known in the art. Examples include pory- 
histidine (poly-his) or poly4iistidine-glycine (poly-his-gry) tags; the flu HA tag polypeptide and its antibody 12CA5 
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(Field et al. t MqL QeH, BiflL, 2:2159-2165 (1988)); the c-myc tag and the 8F9, 3C7, 6E10, G4 f B7 f and 9E10 
antibodies thereto (Evan et a/.. Molecular and Cellular Biolopv, 5:3610-3616 (1985)); and the Herpes Simplex virus 
glycoprotein D (gD) tag and its antibody (Paborsky et a/., Protein Engirrerfrg, 2(6):547-553 (1990)). Other tag 
polypeptides include the Flag-peptide (Hopp et aL , Biotechnology . £: 1204-1210 (1988)); the KT3 epitope peptide 
(Martin et aL , Science, 255:192-194 (1992)); an "-tubulin epitope peptide (Skinner et at. , J. Biol. Chem 2fi£:15163- 
5 15166 0991)); and the T7 gene 10 protein peptide lag (Lutz-Freyermulh et aL , Proc. Natl. Acad. Sci. USA . JJZ:6393- 
6397 (1990)). 

53. PreparetiQUl of f RQ f plYpeptldes 
The description below relates primarily to production of PRO polypeptides by culturing cells transformed 

10 or transfected with a vector attaining the desired PRO polypeptide nucleic acid. It is, of course, contemplated that 
alternative methods, which are well known in the art, may be employed to prepare the PRO polypeptide. For 
instance, the PRO polypeptide sequence, or portions thereof, may be produced by direct peptide synthesis using solid- 
phase techniques [see, e.g., Stewart et aL, Solid-Phase P eptide Synthesis. W.H. Freeman Co., San Francisco, CA 
(1969); Merrifield, J. Am. Chem. Soc.. 25:2149-2154 (1963)]. In vitro protein synthesis may be performed using 

15 manual techniques or by automati on. Automated synthesis may be accomplished, for instance, using an Applied 
Biosy stems Peptide Synthesizer (Foster City, CA) using manufacturer's instructions. Various portions of die desired 
PRO polypeptide may be chemically synthesized separately and combined using chemical or enzymatic methods to 
produce the full-length PRO polypeptide. 

20 A. Isolation of DNA Encoding P RO Polypeptides 

DNA encoding PRO polypeptides may be obtained from a cDNA library prepared from tissue believed to 
possess the desired PRO polypeptide mRNA and to express it at a detectable level. Accordingly, human PRO 
polypeptide DNA can be conveniently obtained from a cDNA library prepared from human tissue, such as described 
in the Examples. The PRO polypeptide-encoding gene may also be obtained from a genomic library or by 

25 oligonucleotide synthesis. 

libraries can be screened with probes (such as antibodies to the desired PRO polypeptide or oligonucleotides 
of at least about 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screening the 
cDNA or genomic library with the selected probe may be conducted using standard procedures , such as described 
in Sambrook et aL, Molecular aorrinr: A Laboratory Magujl (New York: Cold Spring Harbor Laboratory Press, 

30 1989). An alternative means to isolate the gene exacoding the desired PRO polypeptide is to use PCR memodology 
[Sambrook et aL, supra; Dieffsnbach et aL, PCR PrimenA Laboratory Manual (Cold Spring Harbor Laboratory 
Press, 1995)]. 

The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 
selected as probes should be of sufficient length and sufficiently unambiguous that false positives are mjmimzed Hie 
35 oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in the library being 
screened. Methods of labeling are well known in the art, and include the use of radiolabels like "P-labeled ATP, 
biotinylarion or enzyme labeling. Hybridization conditions, including moderate stringency and high stringency, are 
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provided in Sambrook et al., supra . 

Sequences identified in such library screening methods can be compared and aligned to other known 
sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defined regions of the molecule or across the 
full-length sequence can be determined through sequence alignment using computer software programs such as 
5 BLAST, ALIGN, DNAstar, and INHERIT which employ various algorithms to measure homology. 

Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic 
libraries using the deduced amino acid sequence disclosed herein for the first time, and, if necessary, using 
conventional primer extension procedures as described in Sambrook et al. , supra , to detect precursors and processing 
intermediates of mRNA that may not have been reverse-transcribed into cDNA. 

10 

B. Selection and Transformati on of Host Cells 
Host cells are transfected or transformed with expression or cloning vectors described herein for PRO 
polypeptide production and cultured in conventional nutrient media modified as appropriate for inducing promoters, 
selecting transformants, or amplifying the genes encoding the desired sequences. The culture conditions, such as 
15 media, temperature, pH and the like, can be selected by the skilled artisan without undue experimentation. In 
general, principles, protocols, and practical techniques for maximizing the productivity of cell cultures can be found 
in Mammalian Cell Biotechnology: a Practical Approach m. Butler, ed. (IRL Press, 1991) and Sambrook et al., 
supra . 

Methods of transfection are known to the ordinarily skilled artisan, for example, CaP0 4 and elecrroporation. 

20 Depending on the host cell used, transformation is performed using standard techniques appropriate to such cells. 
The calcium treatment employing calcium chloride, as described in Sambrook et al., supra, or elecrroporation is 
generally used for prokaryotes or other cells mat contain substantial cell-wall barriers. Infection with Agrobacterium 
tumefadens is used for transformation of certain plant cells, as described by Shaw et al.. Gene . 22:315 (1983) and 
WO 89/05859 published 29 June 1989. For mammalian cells without such cell walls, the calcium phosphate 

25 precipitation method of Graham and van der Eb, Virology . 52:456-457 (1978) can be employed. General aspects 
of mammali an cell host system transformations have been described in U.S. Patent No. 4,399,216. Transformations 
imp yeast are typically carried out according to the method of Van Solineen et al.. J. Bact.. 130 :946 (1977) and Hsiao 
et al- Proc. Nad. Acad. ScL OJSA1. 26:3829 0979). However, other methods for introducing DNA into cells, such 
as by nuclear microinjection, elecrroporation, bacterial protoplast fusion with intact cells, or pory cations, e.g., 

30 porybrene, poryomithine, may also be used. For various techniques for transforming mammalian cells, see Keown 
et al., Meftods. in Emvmology, 135:527-537 (1990) and Mansour et al., Nature . 326:348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, or 
higher eukaryote cells. Suitable prokaryotes include but are not limited to eubacteria, such as Gram-negative or 
Gram-positive organisms, for example, Enterobacteriaceae such as E. coli. Various E. coti strains are publicly 

35 available, such as £. coU K12 strain MM294 (ATCC 31,446); E. coli X1776 (ATCC 31,537); E. coli strain W3 110 
(ATCC 27325) and K5 772 (ATCC 53,635). Other suitable prokaryotic host cells include Enterobacteriaceae such 
as Escherichia, e.g., E. coli, Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella, e.g.. Salmonella typhimunum, 
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Serratia, e.g. , Serratia marcescans, and Shigella, as well as Bacilli such as B. subtilis and B. ucheniformis (e.g. , B. 
licheniformis 41P disclosed in DD 266,710 published 12 April 1989), Pseudomonas such as P. aeruginosa, and 
Streptomyces. Various E. coli strains are publicly available, such as E. coti K12 strain MM294 (ATCC 31,446); E. 
coli X1776 (ATCC 31,537); cotf strain W31 10 (ATCC 27,325); and K5 772 (ATCC 53,635). These examples 
are illustrative rather than limiting. Strain W31 10 is one particularly preferred host or parent host because it is a 
5 common host strain for recombinant DNA product fermentations. Preferably, the host cell secretes minimal amounts 
of proteolytic enzymes. For example, strain W3110 may be modified to effect a genetic mutation in the genes 
encoding proteins endogenous to the host, with examples of such hosts including E. coli W31 10 strain 1A2, which 
has the complete genotype tonA ; E. coli W31 10 strain 9E4, which has the complete genotype tonA ptr3; E. coli 
W31 10 strain 27C7 (ATCC 55,244), which has the complete genotype tonA ptr3 phoA E15 (argF-lac)169 degP 
10 ompTkmf\E. coff W31 10 strain 37D6, which has the complete genotype tonA ptr3phoAE15 (argF-lac)169 degP 
ompT rbs7itvGkan r \E. coli W3110 strain 40B4, which is strain 37D6 with a non-kanamycin resistant degP deletion 
mutation; and an E. coli strain having mutant periplasmic protease disclosed in U.S. Patent No. 4,946,783 issued 7 
August 1990. Alternatively, in vitro methods of cloning, e.g., PCR or other nucleic acid polymerase reactions, are 
suitable. 

15 In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning or 

expression hosts for PRO polypeptide-encoding vectors. Saccharomyces cerevisiae is a commonly used lower 
eukaryotic host microorganism. Others include Schizosaccharornyces pombe (Beach and Nurse, Nature , 290 : 140 
[1981]; EP 139,383 published 2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4,943,529; Fleer et at, 
RQ/Technptogy. 2: 968-975 (1991)) such as. e.g., K. lactis (MW98-8C, CBS683, CBS4574; Louvencourt etal.,L 

20 EasasrifiL. 737 [1983]), K. fragiUs (ATCC 12,424), K. bulgaricus (ATCC 16,045), K. wickeramii (ATCC 24,178), 
K. watai (ATCC 56,500), K. drosophilajum (ATCC 36,906; Van den Berg et al., Bio/Technolopv. fi : 135 (1990)), 
K . thermotolerans, and K. marxianus; yarrowia (EP 402,226); Pichia pastoris (EP 183,070; Sreekrishna etal.,L. 
Basic MiqroteQL 28: 265-278 [1988D; Candida; Trichoderma reesia (EP 244,234); Neurospora crassa (Case et at., 
PrPC. Nail, Acad. Sti, USA, Zfi: 5259-5263 [1979]); Schwanniomyces such as Schwanniomyces occidentaUs (EP 

25 394,538 published 31 October 1990); and filamentous fungi such as, e.g., Neurospora, PeniciUium, Tofypocladium 
(WO 91/00357 published 10 January 1991), and Aspergillus hosts such as A. nidulans (Ballance et al., Biochem. 
PfrpfrVS. Res, COTmm, 112: 284-289 [1983]; Tilburn et al. , Gene . 26: 205-221 [1983]; Yelton et al. , Proc. Natl 
Acad. SSL USA. SI: 1470-1474 [1984]) and A. niger (Kelly and Hynes, EMBO J.. £ 47S479 [1985]). 
Methylotropic yeasts are suitable herein and include, but are not limited to, yeast capable of growth on methanol 

30 selected from the genera consisting of Hansenula, Candida, Kloedcera, Pichia, Saccharomyces, Torulopsis, and 
Bhodotorula. A list of specific species that are exemplary of this class of yeasts may be found in C. Anthony, The 
Biochemistry of Methvtotrophs. 269 (1982). 

Suitable host cells for the expression of glycosylated PRO polypeptides are derived from mnlticeUular 
organisms. Examples of invertebrate cells include insect cells such as Drosophila S2 and Spodoptera Sf9, as well 

35 as plant cells. Examples of useful Tramrnalian host cell lines include Chinese hamster ovary (CHO) and COS cells. 
More specific examples include monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651); human 
embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham et al., J. Gen Virol 
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2&59 (1977)); Chinese hamster ovary cellsADHFR (CHO, Urlaub and Chasin, Proc. Natl. Acad. Sci. USA . 22:4216 
(1980)); mouse Sertoli cells CTM4, Mather, giol, Heprod T , 2:243-251 (1980)); human hing cells (W138, ATCC CCL 
75); human liver cells (Hep G2, HB 8065); and mouse mammary tumor (MMT 060562, ATCC CCL51). The 
selection of the appropriate host cell is deemed to be within the skill in the art. 

5 C. Selection and Use of a RepHcable Vector 

The nucleic acid (e.£., cDNA or genomic DNA) encoding a desired PRO polypeptide may be inserted into 
a replicable vector for cloning (amplification of the DNA) or for expression. Various vectors are publicly available. 
The vector may, for example, be in the form of a p las mid, cos mid, viral particle, or phage. The appropriate nucleic 
acid sequence may be inserted into the vector by a variety of procedures. In general, DNA is inserted into an 

1 0 appropriate restriction endonuclease she(s) using techniques known in die art. Vector components generally include, 
but are not limited to, one or more of a signal sequence, an origin of replication, one or more marker genes, an 
enhancer element, a promoter, and a transcription termination sequence. Construction of suitable vectors containing 
one or more of these components employs standard ligation techniques which are known to the skilled artisan. 

The PRO polypeptide of interest may be produced recombinant^ not only directly, but also as a fusion 

1 5 polypeptide with a heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific 
cleavage site at the N-terminus of the mature protein or polypeptide. In general, the signal sequence may be a 
component of the vector, or it may be a part of die PRO polypeptide DNA that is inserted into the vector. The signal 
sequence may be a prokaryotic signal sequence selected, for example, from the group of the alkaline phosphatase, 
penicillinase, Ipp, or heat-stable enterotoxin II leaders. For yeast secretion the signal sequence may be, e.g., the 

20 yeast invertase leader, alpha factor leader (including Saccharomyces and Kluyveromyces a-factor leaders, the latter 
described in U.S. Patent No. 5,010,182), or acid phosphatase leader, the C. albicans ghicoamylase leader (EP 
362,179 published 4 April 1990), or the signal described in WO 90/13646 published 15 November 1990. In 
mammalian cell expression, mammalian signal sequences may be used to direct secretion of the protein, such as signal 
sequences from secreted polypeptides of die same or related species, as well as viral secretory leaders. 

25 Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate in 

one or more selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses. The 
origin of replication from die plasnrid pBR322 is suitable for most Gram-negative bacteria, the 2/i plasmid origin is 
suitable for yeast* and various viral origins (SV40, polyoma, adenovirus, VSV or BPV) are useful for cloning vectors 
in mammal lan cells. 

30 Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 

Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g., arnpicillin, 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies , or (c) supply critical nutrients not 
available from complex media, e.g., die gene encoding D-alanine racemase for Bacilli. 

An example of suitable selectable markers for mammalian cells are those that enable die identification of 

35 cells competent to take up the PRO polypeptide nucleic acid, such as DHFR or thymidine kinase. An appropriate 
host cell when wild-type DHFR is employed is die CHO cell line deficient in DHFR activity, prepared and 
propagated as described by Urlaub et al., Proc. Natl. A cad. Sci. USA r 22:4216 (1980). A suitable selection gene 
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for use in yeast is the trp\ gene present in the yeast plasmid YRp7 [Stinchcornb et al.. Najure. 282:39 (1979); 
Kinsman et al.. to. Z:141 (1979); Tscbemper et al., to, 1Q:157 (1980)]. The trpl gene provides a selection 
marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for example, ATCC No. 44076 or PEP4- 

1 Pones, QSBC&a. 85:12 (1977)]. 

Expression and cloning vectors usually contain a promoter operably linked to the PRO polypeptide nucleic 
5 add sequence to direct mRN A synthesis. Promoters recognized by a variety of potential host cells are well known. 
Promoters suitable for use with prokaryotic hosts include the {^lactamase and lactose promoter systems [Chang et 
al.. Manila. 225*15 (1978); Goeddel et al.. N2BSE, 281:544 (1979)]. alkaline phosphatase, a tryptophan (trp) 
promoter system [Goeddel, Hastes Add, Res.. 8 :4057 (1980); EP 36.776], and hybrid promoters such as me tac 
promoter [dcBoer et al.. Prr Arad. Sci. USA. SQ:21-25 (1983)]. Promoters for use in bacterial systems also 
10 wifl contain a Shine-Dalgamo (S.D.) sequence operably linked to the DNA encoding the desired PRO polypeptide. 

Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 
phosphoglycerate kinase IHitzeman et al.. LJfcLQSB,. 255:2073 (1980)] or other glycolytic enzymes [Hess et al.. 
i Af tv F^vme Ree. . 2:149 (1968); Holland, iiachjaniSSa. 12:4900 (1978)]. such as enolase. glyceraldebyde-3- 
ptosphatc dehydrogenase, hexokinase. pyruvate decarboxylase, pbosphofructokinase. glucoses-phosphate isomerase. 
15 Sidwsphogrycerate mutase. pyruvate kinase, trwsephosphate isomerase. phosphogiucose isomerase. and grucokinase. 
Other yeast promoters, which are inducible promoters havmg tte aMtional advantage of 
controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2. isocytochrome C. acid 
phosphatase, degradative enzymes associated with nitrogen metabolism. metaUothionein, glyceraldehyde-3-phosphate 
debydrogemse. and enzymes responsible for maltose and galactose utilization. Suitable vectors and promoters for 
20 use in yeast expression are further described in EP 73,657- 

PRO polypeptide transcription from vectors in mammalian host cells is controlled, for example, by 
promoters obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,211,504 published 5 
July 1989). adenovirus (such as Adenovirus 2). bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a 
retrovirus, hepatitis-B virus and Simian Virus 40 (SV40). from heterologous rnarnmalian promoters, e.g., me actio 
25 promoter or an immimoglobulm promoter, and from heat-shock promoters, provided such promoters arc compatible 
with the host cell systems. 

Transcription of a DNA encoding the desired PRO polypeptide by higher eukaryotes may be increased by 
inserting anenlnmcersequence into me vector. Enhancers are cis-acting elements of DNA, usually about from 10 
to 300 bp. that act on a promoter to increase its transcription. Many enhancer sequences arc now known from 
30 mammalian genes (globin, elastase, albumin, a-fetoprotein, and insulin). Typically, however, one will use an 
erf^n^acukaryotk^virus. Examples include the S V40 enhancer on the late side of the replication origin 
(bp 100-270). the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of the replication 
origin, and adenovirus enhancers. The enhancer may be spliced into the vector at a position 5' or 3' to the PRO 
polypeptide coding sequence, but is preferably located at a site 5' from the promoter. 
35 Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human, or nucleated 

cells from other rnulticellular organisms) will also contain sequences necessary for the terrnination of transcription 
andfbrsiabiBzmgu^inRNA. SuAsequea« am commoi^ available frommeS' and, occasioiialh^ 
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regions of eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide segments transcribed as 
polyadenylated fragments in the untranslated portion of the mRNA encoding PRO polypeptides. 

Still other methods, vectors, and host cells suitable for adaptation to the synthesis of PRO polypeptides in 
recombinant vertebrate cell culture are described in Gething et al., Nature . 293:620-625 (1981); Mantei et al M 
Nature . 281:4(M6 (1979); EP 117,060; and EP 117,058. 

5 

D. Detecting Gene Amptificali on/Expression 

Gene amplification and/or expression may be measured in a sample directly, for example, by conventional 
Southern blotting, Northern blotting to quantitate the transcription of mRNA [Thomas, Proc. Natl. Acad. ScL USA . 
27:5201-5205 (1980)], dot blotting (DNA analysis), or in situ hybridization, using an appropriately labeled probe, 

10 based on the sequences provided herein. Alternatively, antibodies may be employed that can recognize specific 
duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes or DNA-protein duplexes. The 
antibodies in turn may be labeled and the assay may be carried out where the duplex is bound to a surface, so mat 
upon the formation of duplex on the surface, the presence of antibody bound to the duplex can be detected. 

Gene expression, alternatively, may be measured by immunological methods, such as immunohistochemical 

1 5 staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate directly the expression of gene 
product. Antibodies useful for imnnmohistochemkal staining and/or assay of sample fluids may be either monoclonal 
or polyclonal, and may be prepared in any mammal. Conveniently, the antibodies may be prepared against a native 
sequence PRO polypeptide or against a synthetic peptide based on the DNA sequences provided herein or against 
exogenous sequence fused to a PRO polypeptide DNA and encoding a specific antibody epitope. 

20 

E. Purification of Polypep tide 

Forms of PRO polypeptides may be recovered from culture medium or from host cell lysates. If membrane- 
bound, it can be released from the membrane using a suitable detergent solution {e.g. Triton-X 100) or by enzymatic 
cleavage. Cells employed in expression of PRO polypeptides can be disrupted by various physical or chemical 
25 means, such as freeze -thaw cycling, sonication, mechanical disruption, or cell lysing agents. 

It may be desired to purify PRO polypeptides from recombinant cell proteins or polypeptides. The following 
procedures are exemplary of suitable purification procedures: by fractionation on an ion-exchange column; emanol 
precipitation; reverse phase HPLC; chromatography on silica or on a cation-exchange resin such as DEAE; 
chrornatofocusing ; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for example, Sephadex G-75; 
30 protein A Sepharose columns to remove contaminants such as IgG; and metal chelating columns to bind epitope- 
tagged forms of the FRO polypeptide. Various methods of protein purification may be employed and such methods 
are taiown mine art arjddesm^ Methods in Rn^o^py, iff?, (loony Scopes, Emififfi 

Purification; Principles and Practice, Springer-Verlag, New York (1982). Hie purification step(s) selected will 
depend, for example, on the nature of the production process used and the particular PRO polypeptide produced. 

35 
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54. Uses for PRO Polypeptides 
Nucleotide sequences (or their complement) encoding the PRO polypeptides of the present invention have 
various applications in the art of molecular biology, including uses as hybridization probes, in chromosome and gene 
mapping and in the generation of anti-sense RNA and DNA. PRO porypeptideHncoding nucleic acid will also be 
useful for the preparation of PRO polypeptides by the recombinant techniques described herein. 

The full-length native sequence PRO r^lypeptide-eiK^ding nucleic acid or portions thereof, may be used 
as hybridization probes for a cDNA library to isolate the full-length PRO polypeptide gene or to isolate still other 
genes (for instance, those encoding nattirallyH)ccurring variants of the PRO polypeptide or PRO polypeptides from 
other species) which have a desired sequence identity to the PRO polypeptide nucleic acid sequences. Optionally, 
the length of the probes will be about 20 to about 50 bases. The hybridization probes may be derived from the 
nucleotide sequence of any of die DNA molecules disclosed herein or from genomic sequences including promoters, 
enhancer elements and imrons of native sequence PRO polypeptide encoding DNA. By way of example, a screening 
method will comprise isolating the coding region of the PRO polypeptide gene using the known DNA sequence to 
synthesize a selected probe of about 40 bases. Hybridization probes may be labeled by a variety of labels, including 
radionucleotides such as n P or 35 S, or enzymatic labels such as alkaline phosphatase coupled to the probe via 
15 avidirj/biotin coupling systems. Labeled probes having a sequence complementary to that of the specific PRO 
polypeptide gene of the present invention can be used to screen libraries of human cDNA, genomic DNA or mRNA 
to determine which members of such libraries the probe hybridizes to. Hybridization techniques are described in 
further detail in the Examples below. 

The ESTs disclosed in the present application may similarly be employed as probes, using the methods 
20 disclosed herein. 

The probes may also be employed in PCR techniques to generate a pool of sequences for identification of 

closely related PRO polypeptide sequences. 

Nucleotide sequences encoding a PRO polypeptide can also be used to construct hybridization probes for 

mapping the gene which encodes that PRO polypeptide and for the genetic analysis of individuals with genetic 
25 disorders . The nucleotide sequences provided herein may be mapped to a chromosome and specific regions of a 

chromosome using known techniques, such as in situ hybridization, linkage analysis against known chromosomal 

markers, and hybridization screening with libraries. 

The PRO polypeptide can be used in assays to identify its ligands. Similarly, inhibitors of the 

receptoryHgaMbmdm^ Proteins involved in such binding mteractions can also be used 

30 to screen for peptide or small molecule inheritors or agonists of the binding interaction. Screening assays can be 

designed to find lead cornpounds that mimic the biological activity of a native PRO polypeptide or a ligand for the 

PRO polypeptide. Such screening assays will include assays amenable to Wgh-throughput screening of chemical 

libraries, making mem particularly suitable for identifying small molecule drug candidates. Small molecules 

contemplated include synthetic organic or inorganic compounds. The assays can be performed in a variety of 
35 formats, including prot^^ biochemical screening assays, inmnmoassays and cell based assays. 

which are well characterized in the art. 



98 



WO 99/14328 



PCT/US98/19330 



Nucleic acids which encode a PRO polypeptide or its modified forms can also be used to generate either 
transgenic animals or "knock out" animals which, in turn, are useful in the development and screening of 
therapeutically useful reagents. A transgenic animal (e.g., a mouse or rat) is an animal having cells that contain a 
transgene, which transgene was introduced into the animal or an ancestor of the animal at a prenatal, e.g., an 
embryonic stage. A transgene is a DNA which is integrated into the genome of a cell from which a transgenic animal 
5 develops. In one embodiment, cDNA encoding a PRO polypeptide of interest can be used to clone genomic DNA 
encoding the PRO polypeptide in accordance with established techniques and the genomic sequences used to generate 
transgenic animals that contain cells which express DNA encoding die PRO polypeptide. Methods for generating 
transgenic animals, particularly animals such as mice or rats, have become conventional in the art and are described, 
for example, in U.S. Patent Nos. 4,736,866 and 4,870,009. Typically, particular cells would be targeted for PRO 

10 polypeptide transgene incorporation with tissue-specific enhancers. Transgenic animals that include a copy of a 
transgene encoding a PRO polypeptide introduced into the germ line of the animal at an embryonic stage can be used 
to examine the effect of increased expression of DNA encoding the PRO polypeptide . Such animals can be used as 
tester animals for reagents thought to confer protection from, for example, pathological conditions associated with 
its overexpression. In accordance with mis facet of the invention, an animal is treated with die reagent and a reduced 

15 incidence of the pathological condition, compared to untreated animals bearing the transgene, would indicate a 
potential therapeutic intervention for the pathological condition. 

Alternatively, non-human homologues of PRO polypeptides can be used to construct a PRO polypeptide 
"knock out" animal which has a defective or altered gene encoding the PRO polypeptide of interest as a result of 
homologous recombination between the endogenous gene encoding die PRO polypeptide and altered genomic DNA 

20 encoding the PRO polypeptide introduced into an embryonic cell of the animal. For example, cDNA encoding a PRO 
polypeptide can be used to clone genomic DNA encoding the PRO polypeptide in accordance with established 
techniques. A portion of the genomic DNA encoding a PRO polypeptide can be deleted or replaced with another 
gene, such as a gene encoding a selectable marker which can be used to monitor integration. Typically, several 
kilobases of unaltered flanking DNA (both at the 5* and 3' ends) are included in the vector [see e.g., Thomas and 

25 Capecchi, £eU, 51:503 (1987) for a description of homologous recombination vectors]. The vector is introduced into 
an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced DNA has hornologously 
recombined with the endogenous DNA are selected [see e.g., Li et al., Cell, 62:915 (1992)]. The selected cells are 
then injected into a blastocyst of an animal (e.g., a mouse or rat) to form aggregation chimeras [see e.g., Bradley, 
in Termocarcinomas and Embryonic Stem Cells: A Practical Approach, E. J. Robertson, ed. (DLL, Oxford, 1987), 

30 pp. 113-152], A chimeric embryo can then be implanted into a suitable rweudopregnant female foster animal and die 
embryo brought to term to create a "knock out" a n i m al. Progeny harboring the hornologously recombmed DNA in 
their germ cells can be identified by standard techniques and used to breed animals in which all cells of the animal 
contain the hornologously recombmed DNA. Knockout animals can be characterized for instance, for their ability 
to defend against certain pathological conditions and for their development of pathological conditions due to absence 

35 of tile PRO polypeptide. 

With regard to the PR021 1 and PR0217 polypeptide, therapeutic indications include disorders associated 
with the preservation and maintenance of gastrointestinal mucosa and the repair of acute and chronic mucosal lesions 
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(e.g., enterocolitis, Zoffinger-EUison syndrome, gastrointestinal ulceration and congenital microvillus atrophy), skin 
diseases associated with abnormal keratinocyte differentiation (e.g., psoriasis, epithelial cancers such as lung 
squamous cell carcinoma, epidermoid carcinoma of the vulva and gliomas. 

Since the PR0232 polypeptide and nuc l e ic acid encoding it possess sequence homology to a cell surface stem 
cell antigen and its encoding nucleic acid, probes based upon the PR0232 nucleotide sequence may be employed to 
5 identify other novel stem cell surface antigen proteins. Soluble forms of the PR0232 polypeptide may be employed 
as antagonists of membrane bound PR0232 activity bom in vitro and in vivo. PR0232 polypeptides may be employed 
in screening assays designed to identify agonists or antagonists of the native PR0232 polypeptide, wherein such 
assays may take the form of any conventional cell-type or biochemical binding assay. Moreover, the PR0232 
polypeptide may serve as a molecular marker for the tissues in which the polypeptide is specifically expressed. 

10 With regard to the PR0187 polypeptides disclosed herein, FGF-8 has been implicated in cellular 

differentiation and embryogenesis, including the patterning which appears during limb formation. FGF-8 and the 
PR0187 molecules of the invention therefore are likely to have potent effects on cell growth and development. 
Diseases which relate to cellular growth and differentiation are therefore suitable targets for therapeutics based on 
functionality similar to FGF-8. For example, diseases related to growth or survival of nerve cells including 

15 Parkinson's disease, Alzheimer's disease, ALS, neuropathies. Additionally, disease related to uncontrolled cell 
growth, e.g., cancer, would also be expected therapeutic targets. 

With regard to the PR0265 polypeptides disclosed herein, other methods for use with PR0265 are described 
in U.S. Patent 5,654,270 to Ruoslahti et al. In particular, PR0265 can be used in comparison with the fibrornodulin 
disclosed therein to compare its effects on reducing dermal scarring and other properties of the fibromodulin 

20 described therein including where it is located and with what it binds and does not. 

The PR0219 polypeptides of die present invention which play a regulatory role in the blood coagulation 
cascade may be employed in vivo for therapeutic purposes as well as for in vitro purposes . Those of ordinary skill 
in the an will well know how to employ PR0219 polypeptides for such uses. 

The PR0246 polypeptides of the present invention which serve as cell surface receptors for one or more 

25 viruses will find other uses. For example, extracellular domains derived from these PR0246 polypeptides may be 
employed therapeutically in vivo for lessening the effects of viral infection. Those PRQ246 polypeptides which serves 
as tumor specific antigens may be exploited as therapeutic targets for anti-tumor drugs, and the like. Those of 
ordinary skill in the art will well know how to employ PR0246 polypeptides for such uses . 

Assays in which connective growth factor and other growth factors are usually used should be performed 

30 wimPR0261. An assay to determine whether TGF beta induces PR0261, indicating a role in cancer is performed 
as known in the art. Wound repair and tissue growth assays are also performed with PR0261. The results are 
applied accordingly. 

PR0228 polypeptides should be used in assays in which EMR1 , CD97 and latrophilin would be used in to 
determine their relative activities. The results can be applied accordingly. For example, a competitive binding assay 
35 with PR0228 and CD97 can be performed with the hgand for CD97, CD55. 

Native PR0533 is a 216 amino acid polypeptide of which residues 1-22 are the signal sequence. Residues 
3 ©216 have a Blast score of 509, corresponding to 53% homology to fibroblast growth factor. At the nucleotide 
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level, DNA47412, die EST from which PCR oligos were generated to isolate the full length DNA49435-1219, has 
been observed to map to 1 lpl5. Sequence homology to the 1 lp 15 locus would indicate mat PR0533 may have utility 
in the treatment of Usher Syndrome or Atrophia areata. 

As mentioned previously, fibroblast growth factors can act upon cells in both a autogenic and non-mitogenic 
manner. These factors are autogenic for a wide variety of normal diploid mesoderm-derived and neural crest-derived 

5 cells, inducing granulosa cells, adrenal conical cells, chondrocytes, myoblasts, corneal and vascular endothelial cells 
(bovine or human), vascular smooth muscle cells, lens, retina and prostatic epithelial cells, oligodendrocytes, 
astrocytes, chrondocytes, myoblasts and osteoblasts. 

Non-mitogenic actions of fibroblast growth factors include promotion of cell migration into a wound area 
(chemotaxis), initiation of new blood vessel formulation (angiogenesis), modulation of nerve regeneration and survival 

10 (neurotxophism), modulation of endocrine functions, and stimulation or suppression of specific cellular protein 
expression, extracellular matrix production and cell survival. Baird, A. & Bohlen, P., Handbook of Exp. PhrmacoL 
25(1): 369418 (1990). These properties provide a basis for using fibroblast growth factors in therapeutic approaches 
to accelerate wound healing, nerve repair, collateral blood vessel formation, and the like. For example, fibroblast 
growth factors, have been suggested to minimize myocardium damage in heart disease and surgery (U.S. P. 

15 4,378.437). 

Since die PR0245 polypeptide and nucleic acid encoding it possess sequence homology to a transmembrane 
protein tyrosine kinase protein and its encoding nucleic acid, probes based upon the PR0245 nucleotide sequence may 
be employed to identify other novel transmembrane tyrosine kinase proteins. Soluble forms of the PR0245 
polypeptide may be employed as antagonists of membrane bound PR0245 activity both in vitro and in vivo. PR0245 
20 polypeptides may be employed in screening assays designed to identify agonists or antagonists of the native PR0245 
polypeptide, wherein such assays may take the form of any conventional cell-type or biochemical binding assay. 
Moreover, the PR0245 polypeptide may serve as a molecular marker for the tissues in which die polypeptide is 
specifically expressed. 

PRO220, PR0221 and PR0227 all have leucine rich repeats. Additionally, PRO220 and PR0221 have 
25 homology to SLIT and leucine rich repeat protein. Therefore, these proteins are useful in assays described in the 
literature, supra , wherein the SLIT and leucine rich repeat protein are used. Regarding the SLIT protein, PR0227 
can be used in an assay to determine the affect of PR0227 on neurodegenerative disease. Additionally, PR0227 has 
homology to human glycoprotein V. In the case of PR0227, this polypeptide is used in an assay to determine its 
affect on bleeding, clotting, tissue repair and scarring. 
30 The PR0266 polypeptide can be used in assays to determine if it has a role in neurodegenerative diseases 

or their reversal. 

PR0269 polypeptides and portions thereof which effect the activity of thrombin may also be useful for in 
vivo therapeutic purposes, as well as for various in vitro applications. In addition, PR0269 polypeptides and portions 
thereof may have therapeutic use as an antithrombotic agent with reduced risk for hemorrhage as compared with 
35 heparin. Peptides having homology to thrombomodulin are particularly desirable. 

PR0287 polypeptides and portions thereof which effect the activity of bone morphogenic protein 
"BMP1 "/procollagen C-proteinase (PCP) may also be useful for in vivo therapeutic purposes, as well as for various 
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in vitro applications. In addition, PR0287 polypeptides and portions thereof may have therapeutic applications in 
wound healing and tissue repair. Peptides having homology to procollagen C-proteinase enhancer protein and its 
precursor may also be used to induce bone and/or cartilage formation and are therefore of particular interest to the 
scientific and medical communities. 

Therapeutic indications for PR0214 polypeptides include disorders associated with the preservation and 
5 maintenance of gastrointestinal mucosa and the repair of acute and chronic mucosal lesions (e.g., enterocolitis, 
Zollinger-EIlison syndrome, gastrointestinal ulceration and congenital microvillus atrophy), skin diseases associated 
with abnormal keratinocyte differentiation (e.g., psoriasis, epithelial cancers such as lung squamous cell carcinoma, 
epidermoid carcinoma of die vulva and gliomas. 

Studies on the generation and analysis of mice deficient in members of the TGF- superfamily are reported 

10 in MatauX Trends in Endocrinol, and Metahol ft 120-127 (1995). 

The PR0317 polypeptide, as well as PR0317-specific antibodies, inhibitors, agonists, receptors, or their 
analogs, herein are useful in treating PR0317-associated disorders. Hence, for example, they may be employed in 
modulating endometrial bleeding angiogenesis, and may also have an effect on kidney tissue. Endometrial bleeding 
can occur in gynecological diseases such as endometrial cancer as abnormal bleeding. Thus, me compositions herein 

15 may find use in d iagnosing and treating abnormal bleeding conditions in the endometrium, as by reducing or 
e liminating the need for a hysterectomy. The molecules herein may also find use in angiogenesis applications such 
as anti-tumor indications for which the antibody against vascular endothelial growth factor is used, or, conversely, 
ischemic indications for which vascular endothelial growth factor is employed. 

Bioactive compositions comprising PR0317 or agonists or antagonists thereof may be administered in a 

20 suitable therapeutic dose determined by any of several methodologies including clinical studies on rnammalian species 
to determine maximal tolerable dose and on normal human subjects to determine safe dose. Additionally, the 
bioactive agent may be complexed with a variety of well established compounds or compositions which enhance 
stability or pharmacological properties such as half-tife. It is contemplated that the therapeutic, bioactive composition 
may be delivered by intravenous infusion into the bloodstream or any other effective means which could be used for 

25 treating problems of the kidney, uterus, endometrium, blood vessels, or related tissue, e.g., in die heart or genital 
tract. 

Dosages and administration of PR0317, PR0317 agonist, or PR0317 antagonist in a pharmaceutical 
composition may be determined by one of ordinary skill in die art of clinical pharmacology or pharmacokinetics. 
See, for example, Mordenti and Rescigno. EtoBBBBajaLB^anlL 2:17-25 (1992); Morenti et a/., Pharmaceutical 

30 Reyarek 3:1351-1359 (1991); and Mordenti and Chappell, "The use of interspecies scaling in toxicokinetics" is 
Toxipotonetlcs and New Prog Pevclopmepi, Yacobi et aL (eds) (Pergamon Press: NY, 1989), pp. 42-%. An 
effective amount of PR0317, PR0317 agonist, or PR0317 antagonist to be employed therapeutically will depend, 
for example, upon the therapeutic objectives, die route of administration, and die condition of the mammal. 
Accordingly, it will be necessary for the therapist to titer the dosage and modify the route of administration as 

35 required to obtain the optimal therapeutic effect. A typical daily dosage might range from about 10 ng/kg to up to 
lWmg/kgoftheniammar^ 1 M g/kg/day to 10 mg/kg/day. Topically, 

die clinician wffl administer PR0317, PR0317 agonist, or PR0317 antagonist, until a dosage is reached that achieves 
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the desired effect for treatment of the above mentioned disorders. 

PR0317 or an PR0317 agonist or PR0317 antagonist may be administered alone or in combination with 
another to achieve the desired pharmacological effect. PR0317 itself, or agonists or antagonists of PR0317 can 
provide different effects when administered therapeutically. Such compounds for treatment will be formulated in a 
nontoxic, inert, pharmaceutically acceptable aqueous carrier medium preferably at a pH of about 5 to 8, more 
5 preferably 6 to 8, although the pH may vary according to the characteristics of the PR0317, agonist, or antagonist 
being formulated and the condition to be treated. Characteristics of the treatment compounds include solubility of 
the molecule, half-life, and antigenicity/immunogenicity; these and other characteristics may aid in defining an 
effective carrier. 

PR0317 or PR0317 agonists or PR0317 antagonists may be delivered by known routes of administration 

10 including but not limited to topical creams and gels; transmucosal spray and aerosol, transdermal patch and bandage; 
injectable, intravenous, and lavage formulations; and orally administered liquids and pills, particularly formulated 
to resist stomach acid and enzymes. The particular formulation, exact dosage, and route of administration will be 
determined by the attending physician and will vary according to e ac h specific situation. 

Such determinations of administration are made by considering multiple variables such as the condition to 

15 be treated, the type of mammal to be treated, the compound to be administered, and the pharmacokinetic profile of 
the particular treatment compound. Additional factors which may be taken into account include disease state {e.g. 
severity) of the patient, age, weight, gender, diet, time of administration, drug combination, reaction sensitivities, 
and tolerance/response to therapy. Long-acting treatment compound formulations (such as liposomally encapsulated 
PR0317 or PEGylated PR0317 or PR0317 polymeric microspheres, such as polylactic acid-based microspheres) 

20 might be administered every 3 to 4 days, every week, or once every two weeks derjending on half-life and clearance 
rate of the particular treatment compound. 

Normal dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal body weight or more 
per day, preferably about 1 jig/kg/day to 10 mg/kg/day, depending upon die route of administration. Guidance as 
to particular dosages and methods of delivery is provided in the literature; see, for example, U.S. Pat Nos. 

25 4,657,760; 5,206,344; or 5,225,212. It is anticipated mat different formulations will be effective for different 
treannent compounds and different disorders, that administration targeting the uterus, for example, may necessitate 
delivery in a manner different from that to another organ or tissue, such as cardiac tissue. 

Where sustained-release adinmistration ofPR0317 is desired in a formulation with release characteristics 
suitable for the treatment of any disease or disorder requiring administration of PR0317, microencapsulation of 

30 PR0317 is contemplated. Microencapsulation of recombinant proteins for sustained release has been successfully 
performed with human growth hormone (rhGH), interferon- (rhIFN- ), interleukin-2, and MN rgpl20. Johnson et 
at-. NqtiMed, , 2: 795-799 (1996); Yasuda. Biomed Ther, , 22: 1221-1223 (1993); Hora et a/., Bio/Technolopv g : 
755-758 (1990); Cleland, "Design and Production of Single Immunization Vaccines Using Porylactide Porygrycolide 
Microsphere Systems," in Vaccine Design: The Submrit and Adjuvant Aryrr^ , Powell and Newman, eds, (Plenum 

35 Press: New York, 1995), pp. 439-462; WO 97/03692, WO 96/40072, WO 96/07399; and U.S Pat. No. 5,654,010. 

The sustained-release formulations of these proteins were developed using poly-lactic-coglycoUc acid 
(PLGA) polymer due to its biocoriipatibitity and wide range of biodegradable properties. The degradation products 
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of PLGA, lactic and glycolic acids, can be cleared quickly within die human body. Moreover, die degradabiliry of 
this polymer can be adjusted from months to years depending on its molecular weight and composition. Lewis, 
"Controlled release of bioactive agents from lactide/glycolide polymer/ in: M. Chasin and R. Langer (Eds.), 
Biodegradable Polymers as Drug Delivery Systems (Marcel Dekker: New York, 1990), pp. 1-41. 

For example, for a formulation that can provide a dosing of approximately 80 g/kg/day in mammals with 
5 a maximum body weight of 85 kg, the largest dosing would be approximately 6.8 mg PR0317 per day. In order to 
achieve this dosing level, a sustained- release formulation which contains a maximum possible protein loading (15- 
20% w/w PR0317) with the lowest possible initial burst (<20%) is necessary. A continuous (zero-order) release 
of PR0317 from microparticles for 1-2 weeks is also desirable. In addition, the encapsulated protein to be released 
should maintain its integrity and stability over the desired release period. 
10 It is contemplated that conditions or diseases of the uterus, endometrial tissue, or other genital tissues or 

cardiac tissues may precipitate damage that is treatable with PR0317 or PR0317 agonist where PR0317 expression 
is reduced in the diseased state; or with antibodies to PR0317 or other PR0317 antagonists where the expression of 
PR03 17 is increased in the diseased state. These conditions or diseases may be specifically diagnosed by the probing 
tests discussed above for physiologic and pathologic problems which affect the function of the organ. 
15 The PR0317, PR0317 agonist, or PR0317 antagonist may be administered to a mammal with another 

biologically active agent, either separately or in the same formulation to treat a common indication for which they 
are appropriate. For example, it is contemplated that PR0317 can be administered together with EBAF-1 for those 
indications on which they demonstrate the same qualitative biological effects. Alternatively, where they have opposite 
effects, EBAF-1 may be administered together with an antagonist to PR0317, such as an anti-PR0317 antibody. 
20 Further, PR0317 may be administered together with VEGF for coronary ischemia where such indication is 
warranted, or with an anti-VEGF for cancer as warranted, or, conversely, an antagonist to PR0317 may be 
administered with VEGF for coronary ischemia or with anti-VEGF to treat cancer as warranted. These 
administrations would be in effective amounts for treating such disorders. 

Native PRO301 (SEQ ID NO: 119) has a Blast score of 246 and 30% homology at residues 24 to 282 of 
25 Figure 44 with A33_HUMAN, an A33 antigen precursor. A33 antigen precursor, as explained in die Background 
is a tumor-specific antigen, and as such, is a recognized marker and therapeutic target for the diagnosis and treatment 
of colon cancer. The expression of tumor-specific antigens is often associated with the progression of neoplastic 
tissue disorders. Native PRO301 (SEQ ED NO: 119) and A33 HUMAN also show a Blast score of 245 and 30% 
homology at residues 2 1 to 282 of Fig . 44 with A33 HUMAN , die variation dependent upon how spaces are inserted 
30 into the compared sequences. Native PRO301 (SEQ ID NO:l 19) also has a Blast score of 165 and 29% homology 
at residues 60 to 255 of Fig. 44 with HS46KDA1 , a human coxsacltie and adenovirus receptor protein, also known 
as cell surface protein HCAR. This region of PRO301 also shows a similar Blast score and homology with 
HSU90716 1. Expression of such proteins is usually associated with viral infection and therapeutics for the 
prevention of such infection may be accordingjy conceived. As mentioned in the Background, die expression of viral 
35 receptors is often associated with neoplastic tumors. 

Therapeutic uses for the PRQ234 polypeptides of die invention includes treatments associated with leukocyte 
homing or the interaction between leukocytes and the endothelium during an inflamma tory response. Examples 
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include asthma, rheumatoid arthritis, psoriasis and multiple sclerosis. 

Since the PR0231 polypeptide and nucleic acid encoding it possess sequence homology to a putative acid 
phosphatase and its encoding nucleic acid, probes based upon the PR0231 nucleotide sequence may be employed to 
identify other novel phosphatase proteins. Soluble forms of the PR023 1 polypeptide may be employed as antagonists 
of membrane bound PR0231 activity both in vitro and in vivo. PR0231 polypeptides may be employed in screening 
5 assays designed to identify agonists or antagonists of the native PR0231 polypeptide, wherein such assays may take 
the form of any conventional cell-type or biochemical binding assay. Moreover, the PR0231 polypeptide may serve 
as a molecular marker for the tissues in which the polypeptide is specifically expressed. 

PR0229 polypeptides can be fused with peptides of interest to determine whether the fusion peptide has an 
increased half-life over the peptide of interest. The PR0229 polypeptides can be used accordingly to increase the 
10 half-life of polypeptides of interest. Portions of PR0229 which cause the increase in half-life are an embodiment of 
the invention herein. 

PR0238 can be used in assays which measure its ability to reduce substrates, including oxygen and Aceyl- 
CoA, and particularly, measure PR0238's ability to produce oxygen free radicals. This is done by using assays 
which have been previously described. PR0238 can further be used to assay for candidates which block, reduce 

IS or reverse its reducing abilities. This is done by performing side by side assays where candidates are added in one 
assay having PR0238 and a substrate to reduce, and not added in another assay, being the same but for the lack of 
the presence of the candidate. 

PR0233 polypeptides and portions thereof which have homology to reductase may also be useful for in vivo 
therapeutic purposes, as well as for various other applications. The identification of novel reductase proteins and 

20 related molecules may be relevant to a number of human disorders such as inflammatory disease, organ failure, 
atherosclerosis, cardiac injury, infertility, birth defects, premature aging, AIDS, cancer, diabetic complications and 
mutations in general. Given that oxygen free radicals and antioxidants appear to play important roles in a number 
of disease processes, the identificatio n of new reductase proteins and reductase-like molecules is of special importance 
in that such proteins may serve as potential therapeutics for a variety of different human disorders. Such polypeptides 

25 may also play important roles in bio technological and medical research, as well as various industrial applications. 
As a result, mere is particular scientific and medical interest in new molecules, such as PR0233. 

The PR0223 polypeptides of the present invention which exhibit serine carboxypeptidease activity may be 
employed in vivo for therapeutic purposes as well as for in vitro purposes. Those of ordinary skill in the art will well 
know how to employ PR0223 polypeptides for such uses. 

30 PR0235 polypeptides and portions thereof which may be involved in cell adhesion are also useful for in vivo 

therapeutic purposes, as we9asforvmkustevfimappficatkii& In addition, PR0235 polypeptides and portions thereof 
may have therapeutic applications in disease states which involve cell adhesion. Given the physiological 
of cell adhesion mechanisms in vivo, efforts are currently being under taken to identify new, native proteins which 
are involved in cell adhesion. Therefore, peptides having homology to plexin are of particular interest to the scientific 

35 and medical communities. 

Because the PR0236 and PR0262 polypeptides disclosed herein are homologous to various known P- 
galactosidase proteins, the PR0236 and PR0262 polypeptides disclosed herein will find use in conjugates of 
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monoclonal antibodies and the polypeptide for specific killing of tumor cells by generation of active drug from a 
galactosylated prodrug (e.g., the generation of 5-Quorouridine from the prodrug (^D-galactosyl-5-fluorouridine). The 
PR0236 and PR0262 polypeptides disclosed herein may also find various uses both in vivo and in vitro, wherein 
those uses will be similar or identical to uses for which p-galactosidase proteins are now employed. Those of 
ordinary skill in the art will well know how to employ PR0236 and PR0262 polypeptides for such uses. 
5 PR0239 polypeptides and portions thereof which have homology to dens in may also be useful for in vivo 

therapeutic purposes, as well as for various in vitro applications. In addition, PR023 9 polypeptides and portions thereof 
may have therapeutic applications in disease states which involve synaptic mechanisms, regeneration or cell adhesion. 
Given the physiological importance of synaptic processes, regeneration and cell adhesion mechanisms in vivo, efforts 
are currently being under taken to identify new, native proteins which are involved in synaptic machinery and cell 
10 adhesion. Therefore, peptides having homology to densin are of particular interest to the scientific and medical 
communities. 

The PRO260 polypeptides described herein can be used in assays to determine their relation to fucosidase. 
In particular, the PRO260 polypeptides can be used in assays in determining their ability to remove fucose or other 
sugar residues from proteoglycans. The PRO260 polypeptides can be assayed to determine if they have any 

15 functional or locational similarities as fucosidase. The PRQ260 polypeptides can then be used to regulate the systems 
in which they are integral. 

PR0263 can be used in assays wherein CD44 antigen is generally used to determine PR0263 activity 
relative to that of CD44. The results can be used accordingly. 

PRO270 polypeptides and portions thereof which effect reduction-oxidation (redox) state may also be useful 

20 far in vivo therapeutic purposes, as well as for various in vitro applications. More specifically, PRO270 polypeptides 
may affect the expression of a large variety of genes thought to be involved in the pathogenesis of AIDS, cancer, 
atherosclerosis, diabetic complications and in pathological conditions involving oxidative stress such as stroke and 
infiammation. In addition, PRO270 polypeptides and portions thereof may affect the expression of a genes which have 
aroleinapoptosis. Therefore, peptides having homology to thioredoxin are particularly desirable to the scientific and 

25 medical communities. 

PR0272 polypeptides and portions thereof which possess the ability to bind calcium may also have numerous 
in vivo therapeutic uses, as well as various in vitro applications. Therefore, peptides having homology to reticulocalbin 
are particularly desirable. Those with ordinary skill in the art will know how to employ PR0272 polypeptides and 
portions thereof for such purposes. 

30 PR0294 polypeptides and portions thereof which have homology to collagen may also be useful for m vivo 

therapeutic purposes, as well as for various other applications. The identification of novel collagens and collage-like 
molecules may have relevance to a number of human disorders. Thus, the identification of new collagens and 
collage-like molecules is of special importance in mat such proteins may serve as potential therapeutics for a variety 
of different human disorders. Such polypeptides may also play important roles in biotechnological and medical 

35 research as well as various industrial applications. Given the large number of uses for collagen, there is substantial 
interest in polypeptides with homology to the collagen molecule. 
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PR0295 polypeptides and portions thereof which have homology to integrin may also be useful for in vivo 
therapeutic purposes, as well as for various other applications. The identification of novel integrins and integrin-like 
molecules may have relevance to a number of human disorders such as modulating the binding or activity of cells 
of the immune system. Thus, die identification of new integrins and integrin-like molecules is of special importance 
in that such proteins may serve as potential therapeutics for a variety of different human disorders. Such polypeptides 
5 may also play important roles in biotechnological and medical research as well as various industrial applications. 
As a result, there is particular scientific and medical interest in new molecules, such as PR0295. 

As the PR0293 porypeptide is dearly a leucine rich repeat polypeptide homologue, the peptide can be used 
in all applications that the known NLRR-1 and NLRR-2 polypeptides are used. The activity can be compared 
between these peptides and thus applied accordingly. 
10 The PRQ247 polypeptides described herein can be used in assays in which densin is used to determine the 

activity of PR0247 relative to densin or these other proteins. The results can be used accordingly in diagnostics 
and/or therapeutic applications with PR0247. 

PRO302, PRO303, PRO304. PRO307 and PR0343 polypeptides of the present invention which possess 
protease activity may be employed both in vivo for therapeutic purposes and in vitro. Those of ordinary skill in the 
15 art will well know how to employ the PRO302, PRQ303, PRO304, PRO307 and PR0343 polypeptides of die present 
invention for such purposes. 

PR0328 polypeptides and portions thereof which have homology to GUP and CRISP may also be useful 
for in vivo therapeutic purposes, as well as for various other applications. The identification of novel GLIP and 
CRISP-likc molecules may have relevance to a number of human disorders which involve transcriptional regulation or 
20 are over expressed in human tumors. Thus, the identification of new GLIP and CRISP-like molecules is of special 
importance in that such proteins may serve as potential therapeutics for a variety of different human disorders. Such 
polypeptides may also play important roles in biotechnological and medical research as well as in various industrial 
applications. As a result, there is particular scientific and medical interest in new molecules, such as PR0328. 

Uses for PRQ335, PRG331 or PR0326 including uses in competitive assays with LIG-1, ALS and decorin 
25 to determine their relative activities. The results can be used accordingly. PR0335, PR0331 or PR0326 can also 
be used in assays where LIG-1 would be used to determine if the same effects are incurred. 

PR0332 contains GAG repeat (GKEK) at amino acid positions 625-628 in Fig. 108 (SEQ ID NO:310). 
Slippage in such repeats can be associated with human disease. Accordingly, PR0332 can use useful for the 
treatment of such disease conditions by gene therapy, i.e. by introduction of a gene containing die correct GKEK 
30 sequence motif. 

Other uses of PR0334 include use in assays in which fibrillin or fibulin would be used to determine die 
relative activity of PR0334 to fibrillin or fibulin. In particular, PR0334 can be used in assays which require the 
mechanisms imparted by epidermal growth factor repeats. 

Native PR0346 (SEQ ID N032Q) has a Blast score of 230, corresponding to 27% homology between amino 
35 acid residues 21 to 343 with residues 35 to 1040 CGM6JHUMAN, a carcinoembryonic antigen cgm6 precursor. 
This homology region includes nearly all but 2 N-terminal extracellular domain residues, including an 
immunoglobulin superfamily homology at residues 148 to 339 of PR0346 in addition to several transmembrane 
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residues (340-343). Carcinoembryonic antigen precursor, as explained in the Background is a tumor-specific antigen, 
and as such, is a recognized marker and therapeutic target for the diagnosis and treatment of colon cancer. The 
expression of tumor-specific antigens is often associated with the progression of neoplastic tissue disorders. Native 
PR0346 (SEQ ID NO:320) and P_W06874 t a human cardnoembryonic antigen CEA-d have a Blast score of 224 and 
homology of 28% between residues 2 to 343 and 67 to 342, respectively. This homology includes the entire 
extracellular domain residues of native PR0346, minus the initiator methionine (residues 2 to 18) as well as several 
transmembrane residues (340-343). 

PR0268 polypeptides which have protein disulfide isomerase activity will be useful for many applications 
where protein disulfide isomerase activity is desirable including, for example, for use in promoting proper disulfide 
bond formation in recombinantry produced proteins so as to increase the yield of correctly folded protein. Those of 
ordinary skill in the art will readily know how to employ such PR0268 polypeptides for such purposes. 

PRO330 polypeptides of the present invention which possess biological activity related to that of the prolyl 
4-hydroxylase alpha subunit protein may be employed both in vivo for therapeutic purposes and in vitro. Those of 
ordinary skill in the art will well know bow to employ the PRO330 polypeptides of the present invention for such 
purposes. 

55. Anti-PRO Polypeptide Antihnt|^ 
The present invention further provides anti-PRO polypeptide antibodies. Exemplary antibodies include 
polyclonal, monoclonal, humanized, bispecific, and heteroconjugate antibodies. 

A. Polyclonal Antibodies 

The anti-PRO polypeptide antibodies may comprise polyclonal antibodies. Methods of preparing polyclonal 
antibodies arc known to the skilled artisan. Polyclonal antibodies can be raised in a mammal, for example, by one 
or more injections of an irnrrnirriTing agent and, if desired, an adjuvant. Typically, the iinmunizing agent and/or 
adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. The hmininizing agent 
may include the PRO polypeptide or a fusion protein thereof. It may be useful to conjugate the unmuiiizing agent 
to a protein known to be immunogenic in the mammal being immunized. Examples of such immunogenic proteins 
include but are not limited to keyhole limpet hemocyanin, serum albumin, bovine thyroglobuhn, and soybean trypsin 
inhibitor. Examples of adjuvants which may be employed include Freund's complete adjuvant and MPL-TDM 
adjuvant (monophosphoryl Lipid A, synthetic trehalose mcorynomycolate). The immunizati on protocol may be 
selected by one skilled in the art without undue experimentation. 

B. Monoclonal Antibodies 

The anti-PRO polypeptide antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies 
may be prepared using hybridoma methods, such as those described by Kohler and Milstein, Nature, 256:495 (1975). 
In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically immunized with an 
fanrnunizmg agent to elicit ryinphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes may be immunized in vitro. 
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The imrmmiring agent will typically include the PRO polypeptide of interest or a fusion protein thereof. 
Generally, either peripheral blood lymphocytes ("PBLs") are used if cells of human origin are desired, or spleen cells 
or lymph node cells are used if non-human mammalian sources are desired. The lymphocytes are then fused with 
an immortalized cell line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell [Goding, 
Monoclonal Antibodies: Principles and Practice Academic Press, (1986) pp. 59-103]. Immortalized cell lines are 
5 usually traraformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. Usually, rat 
or mouse myeloma cell lines are employed. The hybridoma cells may be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, immortalized cells. 
For example, if the parental cells lack the enzyme hypoxanthine guanine phosphpribosyl transferase (HGPRT or 
HPRT), the culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and thymidine 
10 (*HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level expression of 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Salk 
Institute Cell Distribution Center, San Diego, California and the American Type Culture Collection, Rockville, 
15 Maryland. Human myeloma and mouse-human heteromyeloma cell lines also have been described for the production 
of human monoclonal antibodies [Kozbor, J. Immunol, 132:3001 (1984); Brodeur et a/., Monoclonal Antibody 
Production Techniques and Applications, Marcel Dekker, Inc., New York, (1987) pp. 51-63]. 

The culture medium in which the hybridoma cells are cultured can then be assayed for the presence of 
monoclonal antibodies directed against the PRO polypeptide of interest. Preferably, the binding specificity of 
20 monoclonal antibodies produced by the hybridoma cells is determined by irnmunoprecipitation or by an in vitro 
binding assay, such as radioimmunoassay (RIA) or enzyrr^linked irnmunoabsorbent assay (ELISA). Such techniques 
and assays are known in the art. The binding affinity of die monoclonal antibody can, for example, be determined 
by the Scatchard analysis of Munson and Pollard, Anal. Biochenu , 107:220 (1 980). 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution procedures 
25 and grown by standard methods [Goding, supral . Suitable culture media for this purpose include, for example, 
Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. Alternatively, the hybridoma cells may be grown 
in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones may be isolated or purified from the culture medium 
or ascites fluid by conventional immunoglobulin purification procedures such as, for example, protein A-Sepharose, 
30 hydroxy lapante chromatography, gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies may also be made by recombinant DNA methods, such as those described in 
U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the invention can be readily isolated and 
sequenced using conventional procedures (e.g., by using oligonucleotide probes that are capable of binding 
specifically to genes encoding the heavy and light chains of murine antibodies) . The hybridoma cells of the invention 
35 serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression vectors, which 
are then transacted into host cells such as simian COS cells , Chinese hamster ovary (CHO) cells , or myeloma cells 
that do not otherwise produce imniimoglobulin protein, to obtain the synthesis of monoclonal antibodies in the 
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recombinant host cells. Hie DN A also may be modified, for example , by substituting the coding sequence for human 
heavy and light chain constant domains in place of the homologous murine sequences [U.S. Patent No. 4,816,567; 
Morrison et al., supra] or by covalently joining to the imnxunoglobulin coding sequence all or part of the coding 
sequence for a mm-hrimiiroglobuHn polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the 
constant domains of an antibody of the invention, or can be substituted for the variable domains of one antigen- 
S combining site of an antibody of the invention to create a chimeric bivalent antibody. 

The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are well known 
in the an. For example, one method involves recombinant expression of immunoglobulin light chain and modified 
heavy chain. The heavy chain is truncated generally at any point in the Fc region so as to prevent heavy chain 
cross linking. Alternatively, the relevant cysteine residues are substituted with another amino acid residue or are 
10 deleted so as to prevent crosslinking. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to produce 
fragments thereof, particularly, Fab fragments, can be accomplished using routine techniques known in the art. 

C. Humanized Antibodies 

15 The anti-PRO polypeptide antibodies of the invention may further comprise humanized antibodies or human 

antibodies. Humanized forms of non-human (e.g., murine) antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab 1 , F(ab , ) 2 or other antigen-binding subsequences 
of antibodies) which contain m i nima l sequence derived from non-human immunoglobulin. H umanized antibodies 
include human immunoglobulins (recipient antibody) in which residues from a complementary determining region 

20 (CDR) of the recipient are replaced by residues from a CDR of a non-human species (donor antibody) such as mouse, 
rat or rabbit having the desired specificity, affinity and capacity. In some instances, Fv framework residues of the 
human immunoglobulin are replaced by corresponding non-human residues. Humanized antibodies may also 
comprise residues which are found neither in the recipient antibody nor in the imported CDR or framework 
sequences. In general, the humanized antibody will comprise substantially all of at least one, and typically two, 

25 variable domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immun oglobulin and all or substantially all of the FR regions are those of a human imnmnoglobulin consensus 
sequence. The humaniz ed antibody optimally also will comprise at least a portion of an immunoglobulin constant 
region (Fc), typically dial of a human imramoglobulin [Jones et aL> Nature, 221: 522-525 (1986); Riechmann et al t 
Nature, 222:323-329 (1988); and Presta, Curr. Op. Struct. Biol., 2:593-596 (1992)]. 

30 Methods for fonnanizmg non-human antibodies are well known in the art. Generally, a humanized antibody 

has one or more amino acid residues introduced into it from a source which is non-human. These non-human amino 
acid residues are often referred to as "import" residues, which are typically taken from an "import" variable domain. 
Humanization can be essentially performed following the method of Winter and co-workers (Jones et al. , Nature, 221: 
522-525 (1986); Riechmann et al.. Nature, 222:323-327 (1988); Verhoeyen et al., Science, 222:1534-1536 (1988)], 

35 by substituting rodent CDRs or CDR sequences for the corresponding sequences of a human antibody. Accordingly, 
such "humanized" antibodies are chimeric antibodies (U.S. Patent No. 4,816,567), wherein substantially less than 
an intact human variable domain has been substituted by the corresponding sequence from a ram-human species. In 

no 
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practice, humanized antibodies are typically human antibodies in which some CDR residues and possibly some FR 
residues are substituted by residues from analogous sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in the art, irichiding phage display 
libraries IHoogenboom and Winter, / MoL 2ZZ:381 (1991); Marks et a!., J. MoL Biol t 222:581 (1991)]. The 
techniques of Cole et al. and Boerner et aL are also available for the preparation of human monoclonal antibodies 
5 (Cole et aL, Monoclonal Antibodies and Cancer Therapy, Alan R. liss, p. 77 (1985) and Boerner etal., 7. Immunol. , 
1470}:86-95 (1991)]. 

D. Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding 
10 specificities for at least two different antigens. In the present case, one of the binding specificities is for die PRO 
polypeptide, the other one is for any other antigen, and preferably for a cell-surface protein or receptor or receptor 
subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant production 
of bispecific antibodies is based on the co-expression of two immunoglobulin beavy-cJaain/light-chain pairs, where 

15 die two heavy chains have different specificities [Milstein and Cuello, Nature, 205:537-539 (1983)]. Because of the 
random assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a potential 
mixture often different antibody molecules, of which only one has the correct bispecific structure. The purification 
of the correct molecule is usually accomplished by affinity chromatography steps. Similar procedures are disclosed 
in WO 93/08829, published 13 May 1993, and in Traunecker et aL, EMBO J., lQ:3655-3659 (1991). 

20 Antibody variable domains with the desired binding specificities (antibody-antigen co njoining sites) can be 

fused to immunoglobulin constant domain sequences. The fusion preferably is with an immunoglobulin heavy-chain 
constant domain, comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy- 
chain constant region (CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin light chain, are inserted 

25 into separate expression vectors, and are co-transfected into a suitable host organism. For further details of 
generating bispecific antibodies see, for example, Suresh et al., Methods in Enzymology, 121:210 (1986). 

£. Heteroconimgate Antibodies 
Heteroconjugate antibodies are also within the scope of the present invention. Heteroconjugate antibodies 
30 are composed of two covalently joined antibodies. Such antibodies have, for example, been proposed to target 
immune system cells to unwanted cells [U.S. Patent No. 4,676,980], and for treatment of HIV infection [WO 
91/00360; WO 927200373; EP 03089]. It is contemplated that the antibodies may be prepared in vitro using known 
methods in synthetic protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
may be constructEd using a disulfide exchange reaction or by forming a thioether bond. Examples of suitable reagents 
35 for this purpose include iminothiolate and memyl^mercaptobutyrimidate and those disclosed, for example, in U.S. 
Patent No. 4,676,980. 
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56, Uses for Anti-Pro Polvpeptirtp AafifaflfflB 
The anti-PRO polypeptide antibodies of the invention have various utilities. For example, anti-PRO 
polypeptide antibodies may be used in diagnostic assays for a PRO polypeptide, e.g., detecting its expression in 
specific cells, tissues, or serum. Various diagnostic assay techniques known in the art may be used, such as 
competitive binding assays, direct or indirect sandwich assays and iinmunoprecipitation assays conducted in either 
5 heterogeneous or homogeneous phases [Zola, Monoclonal Antibodies: A Manual of Techniq ue CRC Press, Inc. 
(1987) pp. 147-158]. The antibodies used in the diagnostic assays can be labeled with a detectable moiety. The 
detectable moiety should be capable of producing, either directly or indirectly, a detectable signal. For example, the 
detectable moiety may be a radioisotope, such as U, M C.»P * S, «rf* I, a fluorescent or chemihmiinescent 
compound, such as fluorescein isothiocyanate, rhodamine, or luciferin, or an enzyme, such as alkaline phosphatase, 

10 beta-galactosidase or horseradish peroxidase. Any method known in the an for conjugating the antibody to the 
detectable moiety may be employed, including those methods described by Hunter et al., Nature, H4:945 (1962); 
David et aL 9 Biochemistry, 12:1014 (1974); Pain et ai.. J. Immunol Meth., 4fi:219 (1981); and Nygren, 7. 
Histochem. and Cytochem., 2Q:407 (1982). 

Anti-PRO polypeptide antibodies also are useful for the affinity purification of PRO polypeptide from 

15 recombinant cell culture or natural sources. In this process, the antibodies against the PRO polypeptide are 
inmiobilized on a suitable support, such a Sephadex resin or filter paper, using methods well known in the art. The 
iinmobilized antibody then is contacted with a sample containing the PRO polypeptide to be purified, and thereafter 
die support is washed with a suitable solvent that will remove substantially all the material in the sample except the 
PRO polypeptide, which is bound to the immobilized antibody. Finally, the support is washed with another suitable 

20 solvent that will release the PRO polypeptide from the antibody. 

With regard to PR0211 and PR0217, therapeutic indications include disorders associated with the 
preservation and maintenance of gastrointestinal mucosa and the repair of acute and chronic mucosal lesions (e.g., 
enterocolitis, Zollm^r-EUison syndrome, gastrointestinal ulceration and congenital microvillus atrophy), skin diseases 
associated with abnormal kenuinocyte differentiation (e.g., psoriasis, epithelial cancers such as rung squamous cell 

25 carcinoma, epidermoid carcinoma of the vulva and gliomas. 

With regard to anti-PR0187 antibodies, FGF-8 has been imphcated in cellular differentiation and 
embryogenesis, hxliiding the patterning which appears during limb formation. FGF-8 and the PR0187 molecules 
of the invention therefore are likely to have potent effects on cell growth and development. Diseases which relate 
to cellular growth and differentiation are therefore suitable targets for therapeutics based on functionality similar to 

30 FGF-8. For example, diseases related to growth or survival of nerve cells including Parkinson's disease, Alzheimer's 
disease, ALS, neuropathies. Additionally, disease related to uncontrolled cell growth, e.g., cancer, would also be 
expected therapeutic targets. 

Native PR0533 is a 216 amino acid polypeptide of which residues 1-22 are the signal sequence. Residues 
3 to 2 1 6 have a Blast score of 509, corresponding to 53 % homology to fibroblast growth factor. At the nucleotide 

35 level, DNA47412, the EST from which PCR oligos were generated to isolate the full length DNA49435-1219, has 
been observed to map to llpl5. Sequence homology to the lip 15 locus would indicate that PR0533 may have utility 
in the treatment of Usher Syndrome or Atrophia areata. 
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As mentioned previously, fibroblast growth factors can act upon cells in both a autogenic and non-mitogenic 
manner. These factors are mhogenic for a wide variety of normal diploid mesodenn-derived and neural crest-derived 
cells, inducing granulosa cells, adrenal cortical cells, dwondrocytes, myoblasts, corneal and vascular endothelial cells 
(bovine or human), vascular smooth muscle cells, lens, retina and prostatic epithelial cells, otigodendrocytes, 
astrocytes, chrondocytes, myoblasts and osteoblasts. Antibodies to these factors can be generated to modulate such 
S effects. 

Non-mitogenic actions of fibroblast growth factors include promotion of cell migration into a wound area 
(chemotaxis), initiation of new blood vessel formulation (angiogenesis), modulation of nerve regeneration and survival 
(neurotrophism), modulation of endocrine functions, and stimulation or suppression of specific cellular protein 
expression, extracellular matrix production and cell survival. Baird, A. & Bohlen, P., Handbook of Exp. Phrmacol 

10 250): 369418 (1990). These properties provide a basis for using fibroblast growth factors in therapeutic approaches 
to accelerate wound healing, nerve repair, collateral blood vessel formation, and the like. For example, fibroblast 
growth factors, have been suggested to minimize myocardium damage in heart disease and surgery (U.S. P. 
4,378,437). Antibodies to these factors can be generated to modulate such effects. 

Therapeutic indications for PR0214 polypeptides include disorders associated with the preservation and 

15 maintenance of gastrointestinal mucosa and the repair of acute and chronic mucosal lesions (e.g., enterocolitis, 
Zolfirjger-EUison syndrome, gastrointestinal ulceration and congenital microvillus atrophy), skin diseases associated 
with abnormal keratmocyte differentiation (e.g., psoriasis, epithelial cancers such as lung squamous cell carcinoma, 
epidermoid carcinoma of the vulva and gliomas. 

Anti-PR0317 antibodies find use in anti-tumor indications if they are angiostatic, or in coronary ischemic 

20 indications if they are angiogenic. 

Native PRO301 (SEQ ID NO:119) has a Blast score of 246 and 30% homology at residues 24 to 282 of Fig. 
44 with A33 HUMAN, an A33 antigen precursor. A33 antigen precursor, as explained in the Background is a 
tumor-specific antigen, and as such, is a recognized marker and therapeutic target for the diagnosis and treatment of 
colon cancer. The expression of tumor-specific antigens is often associated with the progression of neoplastic tissue 

25 disorders. Native PRO301 (SEQ ID NO: 119) and A33_HUMAN also show a Blast score of 245 and 30% homology 
at residues 21 to 282 of Fig . 44 with A33HUMAN , the variation dependent upon how spaces are inserted into the 
compared sequences. Native PRO301 (SEQ ID NO: 119) also has a Blast score of 165 and 29% homology at residues 
60 to 255 of Fig. 44 with HS46KDA_1, a human coxsackie and adenovirus receptor protein, also known as cell 
surface protein HCAR. This region of PRO301 also shows a similar Blast score and homology with HSU90716 1 . 

30 Expression of such proteins is usually associated with viral infection and therapeutics for the prevention of such 
mftctkm may be accordingly conceived. Accordingly, antibodies to the above identified antigens and receptors have 
therapeutic potential as diagnostic and treatment techniques. 

Therapeutic uses for die PR0234 polypeptides of the invention includes treatments associated with leukocyte 
homing or the interaction between leukocytes and die endothelium during an inflammatory response. Examples 

35 include asthma, rheumatoid arthritis, psoriasis and multiple sclerosis. 

Cancer-associated or spec ific antigens permit the creation of tumor or cancer specific monoclonal antibodies 
(mAbs) which are specific to such tumor antigens. Such mAbs, which can distinguish between normal and cancerous 
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cells are useful in the diagnosis, prognosis and treatment of the disease. 

Cancer specific monoclonal antibodies (mAbs) which are specific to tumor antigens. Such mAbs, which 
can distinguish between normal and cancerous cells are useful in die diagnosis, prognosis and treatment of the 
disease. Particular antigens are known to be associated with neoplastic diseases, such as colorectal and breast cancer. 
Since colon .cancer is a widespread disease, early diagnosis and treatment is an important medical goal. Diagnosis 
5 and treatment of cancer can be implemented using monoclonal antibodies (mAbs) specific therefore having 
fluorescent, nuclear magnetic or radioactive tags. Radioactive genes, toxins and/or drug tagged mAbs can be used 
for treatment in situ with minimal patient description. 

The following examples are offered for illustrative purposes only, and are not intended to limit the scope 
of the present invention in any way. 

10 All patent and literature references cited in the present specification are hereby incorporated by reference 

in their entirety. 

EXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer's 
15 instructions unless otherwise indicated. The source of those cells identified in the following examples, and throughout 
the specification, by ATCC accession mimbers is the American Type Culture Collection, Rockville, Maryland. 

EXAMELBJ; EMracelhllar Porna . m Homolopv Screening to Identify Novel Poly p eptides and cDNA Encoding 
Therefor 

20 The extracellular domain (BCD) sequences (including the secretion signal sequence, if any) from about 950 

known secreted rffoteins from die Swiss-Prot public database were used to search EST databases. The EST databases 
included public databases (e.g., Dayhoff, GenBank), and proprietary databases (e.g. LEFESEQ™, Incyte 
Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program BLAST or BLAST2 
(Ahschul, and Gish, Methods iq Ergvrnology 2fifi: 460-80 (1996); http://blast.wmtVedu/b^ as a 

25 comparison of the ECD protein sequences to a 6 frame translation of the EST sequences. Those comparisons with 
a Blast score of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and assembled 
into consensus DNA sequences with die program "phrap" (Phil Green, University of Washington, Seattle, WA; 
(http : / /bozema n . mbt . Washington, edu/phrap . docs/phrap .html) . 

Using this extracellular domain homology screen, consensus DNA sequences were assembled relative to 

30 the other identified EST sequences. In addition, the consensus DNA sequences obtained were often (but not always) 
extended using repeated cycles of BLAST and phrap to extend die consensus sequence as far as possible using the 
sources of EST sequences discussed above. 

Based upon the consensus sequences obtained as described above, otigonucleotides were then synthesized 
and used to identify by PCR a cDNA library that contained the sequence of interest and for use as probes to isolate 

35 a clone of the full-length coding sequence for a PRO polypeptide. Forward (.0 and reverse (.r) PCR primers 
generally range from 20 to 30 nucleotides and are often designed to give a PCR product of about 100-1000 bp in 
length. The probe (.p) sequences are typically 40-55 bp in length. In some cases, additional oUgonucleotides are 
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synthesized when the consensus sequence is greater than about l-1.5kbp. In order to screen several libraries for a 
full-length clone, DNA from the libraries was screened by PCR amplification, as per Ausubel et al., Current 
Protocols ffl Molecular Pjplpgy. with the PCR primer pair. A positive library was then used to isolate clones 
encoding the gene of interest using the probe oligonucleotide and one of the primer pairs. 

The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using 
5 commercially available reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed with oligo 
dT containing a NotI site, linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized appropriately by 
gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; 
pRKSB is a precursor of pRK5D that does not contain the Sfil site; see, Holmes et al., Science . 252:1278-1280 
(1991)) in the unique Xhol and NotI sites. 

10 

EXAMPLE 2: Isolation of cDNA Clones Encoding P RQ211 ami PRQ117 

Consensus DNA sequences were assembled as described in Example 1 above and were designated as 
DNA28730 and DNA28760, respectively. Based on these consensus sequences, oligonucleotides were synthesized 
and used to identify by PCR a cDNA library that contained the sequences of interest and for use as probes to isolate 
15 a clone of the full-length coding sequence for the PR021 1 and PR0217 polypeptides. The libraries used to isolate 
DNA32292-1131 and DNA33094-1131 were fetal lung libraries. 

cDNA clones were sequenced in their entirety. The entire nucleotide sequences of PR021 1 (DNA32292- 
1131; UNQ185) and PR0217 (UNQ191; DNA33094-1131) are shown in Figure 1 (SEQ ID NO: 1) and Figure 3 
(SEQ ID NO:3), respectively. The predicted polypeptides are 353 and 379 amino acid in length, respectively, with 
20 respective molecular weights of approximately 38,190 and 41 ,520 daltons. 

The oligonucleotide sequences used in the above procedures were the following: 
28730.p (OU 516) (SEQ ID NO:5) 

5 ^AGGGAGCACGGACAGTGTGCAGATGTGGACGAGTGCTCACTAGCA-S * 
28730.f (OU 517) (SEQ ID NO:6) 
25 5 AGAGTGTATCTCTGGCTACGC-3 ' 
28730.r (OU 518) (SEQ ID NO:7) 
5 * -TAAGTCCGGC AC ATTACAGGTC-3 ' 
28760.p (OU 617) (SEQ ID NO:8) 

5 ' <?CC ACGATGTATG AATGGTGGACITTGTGTGA * 
30 28760. f (OU 618) (SEQ ID NO:9) 

5 ' - AAAG ACGC ATCTGCG AGTGTCC-3 ' 
28760.r (OU 619) (SEQ ID NO:10) 
5^TGCTGATITCACAC^GCTCTCCC-3 , 

35 EXAMPLE 3: Isolation of cDNA Clones Encodi^ Human 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 
Example 1 above, wherein the consensus sequence is designated herein as DNA30857. An EST proprietary to 
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Gematech was employed in the consensus assembly. The EST is designated as DNA20088 and has the nucleotide 
sequence shown in Figure 7 (SEQ ID NO: 13). 

Based on the DNA30857 consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA 
library that contained the sequence of interest and for use as probes to isolate a clone of the full-length coding 
sequence for PRO230. 
5 A pair of PCR primers (forward and reverse) were synthesized: 

forward PCR primer 5'-TTCGAGGCCTCTGAGAAGTGGCCC-3' (SEQ ID NO: 14) 
reverse PCR primes 5 , -GCK:GGTATC^CTCTGGCCTCCC-3 , (SEQ ID NO: 15) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30857 
sequence which had the following nucleotide sequence 
10 hybridization probe 

5 '-TTCTCCACAGCAGCIXjTGGCATCCGATCGTGTCTCAATCCATT ' (SEQ ID NO: 16) 

In order to screen several libraries for a source of a full-length done, DN A from the libraries was screened 

by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 

encoding the PRO230 gene using the probe oligonucleotide and one of the PCR primers. 
15 RNA for construction of the cDNA libraries was isolated from human fetal hing tissue. DNAsequenring 

of the clones isolated as described above gave the full-length DNA sequence for PRO230 (herein designated as 

UNQ204 (DNA33223-U36)) and the derived protein sequence for PRO230. 

The entire nucleotide sequence of UNQ204 (DNA33223-1136) is shown in Figure 5 (SEQ ID NO: 11). 

Clone UNQ204 (DNA33223-U36) contains a single open reading frame with an apparent translational initiation site 
20 at nucleotide positions 100-103 and ending at the stop codon at nucleotide positions 1501-1503 (Figure 5; SEQ ID 

NO: 1 1). The predicted polypeptide precursor is 467 amino acids long (Figure 6). 



EXAMPLE 4 : Isolation of cDNA Clones Encoding H itman cftX? 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 
25 Example 1 above, wherein the consensus sequence is designated herein as DNA30935. Based on the DNA30935 

consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that contained the 

sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for PR0232. 
A pair of PCR primers (forward and reverse) were synthesized: 

forward PCR primer S'-TGCTCTXKrrACTCCTGCAAAGCCC^' (SEQIDNO:19) 
30 reverse PCR Primer 5 '-TGCACAAGTCGGTGTCACAGCACG-3 * (SEQ ID NO:20) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30935 

sequence which had the following nucleotide sequence 

hybridation probft 

5'-AGCAACGAGGACIXK:CTGCAGGTGGAGAACTG^ (SEQ ID NO:21) 

35 In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0232 gene using the probe oligonucleotide and one of the PCR primers. 
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RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of die clones isolated as described above gave the full-length DNA sequence for PR0232 
[herein designated as UNQ206 (DNA34435-1140)) and the derived protein sequence for PRQ232. 

The entire nucleotide sequence of UNQ206 (DNA34435-1140) is shown in Figure 8 (SEQ ID NO:17). 
Clone UNQ206 (DNA34435-1 140) contains a single open reading frame with an apparent translanonal initiation site 
5 at nucleotide positions 17-19 and ending at die stop codon at nucleotide positions 359-361 (Fig. 8; SEQ ID NO: 17). 
Ihe predicted polypeptide precursor is 1 14 amino acids long (Fig. 9). Clone UNQ206 (DNA34435-1 140) has been 
deposited with ATCC on September 16, 1997 and is assigned ATCC deposit no. ATCC 209250. 

Analysis of the amino acid sequence of the full-length PR0232 suggests that it possesses 35% sequence 
identity with a stem cell surface antigen from Galhis galhis. 

10 

EXAMPLE 5: Isolation of cDNA Clones Fjy*vtin ff PR01ft7 

A proprietary expressed sequence tag (EST) DNA database (UFESEQ™, Incyte Pharmaceuticals # Palo Alto, 
CA) was searched and an EST (P843193) was identified which showed homology to fibroblast growth factor (FGF-8) 
also known as androgen-induced growth factor. mRNA was isolated from human fetal lung tissue using reagents and 

15 protocols from favhrogen, San Diego, CA (Fast Track 2). The cDNA libraries used to isolate the cDNA clones were 
constructed by standard methods using cornrnercially available reagents (e.g., Invitrogen, San Diego, CA, Life 
Technologies, Gaithersburg, MD). The cDNA was primed with oligo dT containing a NotI site, linked with blunt 
to Sail hemikinas ed adaptors, cleaved with NotI, sized appropriately by gel electrophoresis, and cloned in a defined 
orientation into die cloning vector pRK5D using reagents and protocols from Life Technologies, Gaithersburg, MD 

20 (Super Script Plasmid System). The double-stranded cDNA was sized to greater than 1000 bp and the Sall/NotI 

linkered cDNA was cloned into XhoI/NotI cleaved vector. pRK5D is a cloning vector that has an sp6 transcription 

initiation site followed by an Sfil restriction enzyme site preceding the XhoI/NotI cDNA cloning sites. 

Several libraries from various tissue sources were screened by PCR amplification with the following 

oligonucleotide probes: 

25 IN843193.f (OU315) (SEQ ID NO:24) 

5 '-CAGTACGTGAGGGACCAGGGCGCCATGA-3 ' 

IN843193.r (OU 317) (SEQ ID NO:25) 
5 , <:CGGTGACCTGCACGTGCTTGCCA.3 , 

30 

A positive library was then used to isolate clones encoding the PRO 187 gene using one of the above 

oligonucleotides and the following oligonucleotide probe: 

IN843193.p (OU 316) (SEQ ID NO:26) 
5^GCCK3ATCTGCCGCCIT^^ 

35 

A cDNA clone was sequenced in entirety. The entire nucleotide sequence of PRO 187 (DNA27864-1 155) 
is shown in Figure 10 (SEQ ID NO:22). Clone DNA27864-1155 contains a single open reading frame with an 
apparent trarislatkmalmir^ 1 (Figure 10; SEQ ID NO:22). The predicted polypeptide 

precursor is 205 amino acids long. Clone DNA27864-1155 has been deposited with the ATCC (designation: 
40 DNA27864-1 155) and is assigned ATCC deposit no. ATCC 209375. 
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Based on a BLAST and FastA sequence alignment analysis (using the ALIGN computer program) of the full- 
length sequence, the PR0187 polypeptide shows 74% amino acid sequence identity (Blast score 310) to human 
fibroblast growth factor-8 (androgen-induced growth factor). 

EXAMPLE 6: Isolation of cDNA Clon es Encoding PRQ26S 
5 A consensus DNA sequence was assembled relative to other EST sequences as described in Example 1 

above using phrap. This consensus sequence is herein designated DNA33679. Based on the DNA33679 consensus 
sequence, ougonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0265. 
PCR primers (two forward and one reverse) were synthesized: 
10 forward PCR primer A: S'-CGGTCTACCTfyTATnnrA APfw (SEQ ID NO:29); 
forward PCR PlrinierP; 5'-GCAGGACAACCAGATAAACCAC-3* (SEQ ID NO:30); 
revere PCR primer 5 ' -ACGC AG ATTTG AG AAGGCTGTC-3 ' (SEQIDNO:31) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA33679 
sequence which had the following nucleotide sequence 
15 hybridization probe 

5*-TTCACGGGCTGCTCITGCCCAGCTCT • (SEQ m NO;32) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PR0265 gene using the probe oligonucleotide and one of the PCR primers. 
20 RNA for construction of die cDNA libraries was isolated from human a fetal brain library. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PRQ2G5 
[herein designated as UNQ232 (DNA36350-1158] (SEQ ID NO:27) and the derived protein sequence for PR0265. 

The entire nucleotide sequence of UNQ232 (DNA36350-1158) is shown in Figure 12 (SEQ ID NO:27). 
Clone UNQ232 (DNA36350-1 158) contains a single open reading frame with an apparent translation^ initiation site 
25 at nucleotide positions 352-354 and ending at the stop codon at positions 2332-2334 (Figure 12). The predicted 
polypeptide precursor is 660 amino acids long (Figure 13). Clone UNQ232 (DNA36350-1 158) has been deposited 
with ATCC and is assigned ATCC deposit no. ATCC 209378. 

Analysis of the amino acid sequence of the full-length PRG265 polypeptide suggests that portions of it 
possess significant homology to the fforanodulin and the fibrornodulin precursor, thereby indicating that PR0265 
30 may be a novel member of the leucine rich repeat family, particularly related to fibrornodulin. 

EXAMPLE 7: Isolation of cDNA Clones Encodfrp ifo ^ PRQ219 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA28729. Based on the DNA28729 consensus 
35 sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of die full-length coding sequence for PR0219. 
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A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5 ^TGACCCTGGTTGTGAATACTCC-3 ' (SEQIDNO:35) 
reverse PCR primer 5 *-AC AGCC ATGGTCTATAGCTTGG-3 1 (SEQIDNO:36) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28729 
sequence wjiich had the following nucleotide sequence 
5 hybritotifta probe 

5 , -GCCTGTCAGTGTCCTGAGGGACACGTGCTCCGCAGCGATGGGAAG-3' (SEQ ID NO:37) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library, was men used to isolate clones 
encoding the PR0219 gene using the probe oligonucleotide and one of the PCR primers. 
10 RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PRQ219 
[herein designated as UNQ193 (DNA32290-1164)] (SEQ ID NO:33) and the derived protein sequence for PR0219. 

Hie entire nucleotide sequence of UNQ193 (DNA32290-1164) is shown in Figures 14A-B (SEQ ID NO:33). 
Clone UNQ193 (DNA32290-1164) contains a single open reading frame with an apparent translational initiation site 
IS at nucleotide positions 204-206 and ending at the stop codon at nucleotide positions 2949-2951 (Figures 14A-B). The 
predicted polypeptide precursor is 915 amino acids long (Figure 15). Clone UNQ193 (DNA32290-1164) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209384. 

Analysis of the amino acid sequence of the full-length PR0219 polypeptide suggests that portions of it 
possess significant homology to the mouse and human matrilin-2 precursor polypeptides. 

20 

EXAMPLE 8: Isolation of cDNA Clones Encoding Human PRQ246 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA30955. Based on the DNA30955 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 

25 interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PRQ246. 
A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5 '-AGGGTCTCCAGGAG AAAGACTC-3 ' (SEQ ID NO:40) 
reverse PCR primer S'-ATTOrGGGCCriTGCAGACATAGAC^' (SEQIDNO:41) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30955 

30 sequence which had the following nucleotide sequence 
hybridization probe 

5 f -G(k:CAC^GCATCAAAACCITAGAA (SEQ ID NO:42) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amplication with the PCR primer pair identified above. A positive library was then used to isolate clones 
35 encoding die PRQ246 gene using die probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DN teenuenri ng 

of the clones isolated as described above gave die full-length DNA sequence for PRQ246 therein designated as 
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UNQ220 (DNA35639-U72)] (SEQ ID NO:38) ami the derived protein sequence for PR0246. 

The entire nucleotide sequence of UNQ220 (DNA35639-1172) is shown in Figure 16 (SEQ ID NO:38). 
Clone UNQ220 (DNA35639-1 172) contains a single open reading frame with an apparent translanonal initiation site 
at nucleotide positions 126-128 and ending at the stop codon at nucleotide positions 1296-1298 (Figure 16). The 
predicted polypeptide precursor is 390 amino acids long (Figure 17). Clone UNQ220 (DNA35639-1 172) has been 
5 deposited with ATCC and is assigned ATCC deposit no. ATCC 209396. 

Analysis of the amino acid sequence of the full-length PR0246 polypeptide suggests that it possess 
significant homology to the human cell surface protein HCAR, thereby indicating that PR0246 may be a novel cell 
surface virus receptor. 

10 EXAMPLE 9: Isolation of cDNA Clones Encoding Human PRfmx 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA28758. An EST proprietary to Genentech was 
employed in the consensus assembly. This EST is shown in Figure 20 (SEQ ID NO:50) and is herein designated as 
DNA21951. 

15 Based on the DNA28758 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 

cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PR0228. 

PCR primers (forward and reverse) were synthesized: 

forward PCR primer s'-ggtaatgagctccattacag-S' (seqidno:51) 

20 forward PCR primer 5 , -GGAGTAGAAAGCGCATGG-3' (SEQIDNO:52) 

forward PCR primer 5 , -CACCTGATACCATGAATGGCAG-3' (SEQ ID NO:53) 
reverse PCR primer 5 * -CGAGCTCG AATTAATTCG-3 * (SEQ ID NO:54) 
reverse PCR primer 5 1 -GG ATCTCCTG AGCTCAGG-3 ' (SEQ ID NO:55) 
reverse PCR Primer 5 '^CTAGTTGAGTGATCCTTGTAAG-3 ' (SEQ ID NO:56) 

25 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28758 
sequence which had the following nucleotide sequence 
IryJraSzMarj prfr* 

5 '-ATGAGACCCACACCTCATGCCGCTGTAATCACCTC ■ (SEQ ID NO:57) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amp lificat i on with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PR0228 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PRQ228 
(herein designated as UNQ202 (DNA33092-1202)] (SEQ ID NO:48) and the derived protein sequence for PR0228. 
35 The entire nucleotide sequence of UNQ202 (DNA33092-12Q2) is shown in Figure 18 (SEQ ID NO:48). 

Clone UNQ202 (DNA33092-1202) contains a single open reading frame with an apparent translanonal initiation site 
at nucleotide rwsitkms 24-26 of SEQ ID NO:48 and ending at the stop codon after nucleotide position 2093 of SEQ 
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ID NO:48. The predicted polypeptide precursor is 690 amino acids long (Figure 19). Clone UNQ202 (DNA33092- 
1202) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209420. 

Analysis of the amino acid sequence of the full-length PR0228 polypeptide suggests that portions of it 
possess significant homology to the secretin-related proteins CD97 and EMR1 as well as the secretin member, 
latrophilin, thereby indicating that PR0228 may be a new member of the secretin related proteins. 

5 

EXAMPLE 10: Isolation of cDNA Clones Encoding Hu man PROS33 

The EST sequence accession number AF007268, a murine fibroblast growth factor (FGF-15) was used to 
search various public EST databases (e.g., GenBank, Dayhoff, etc.). The search was performed using the computer 
program BLAST or BLAST2 [Altschul et al.. Methods in EnTvmnlnpy 2&:46O480 (1996); 

10 http://blasLwustiyedu/blast/README.html] as a comparison of the ECD protein sequences to a 6 frame translation 
of the EST sequences. The search resulted to a hit with GenBank EST AA220994, which has been identified as 
stratagene NT2 neuronal precursor 937230. 

Based on the Genbank EST AA220994 sequence, oligonucleotides were synthesized: 1) to identify by PCR 
a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 

15 coding sequence. Forward and reverse PCR primers may range from 20 to 30 nucleotides (typically about 24), and 
are designed to give a PCR product of 100-1000 bp in length. The probe sequences are typically 40-55 bp (typically 
about 50) in length. In order to screen several libraries for a source of a full-length clone, DNA from the libraries 
was screened by PCR amplification, as pxAusubel et al., Current Protocols in Molecular Biology, with the PCR 
primer pair. A positive library was then used to isolate clones encoding the gene of interest using the probe 

20 oligonucleotide and one of the PCR primers. 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified below. A positive library was then used to isolate clones 
encoding the PR0533 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal retina. The cDNA libraries used 

25 to isolated the cDNA clones were constructed by standard methods using wmmerciaUy available reagents (e.g., 
Invitrogen, San Diego, CA; Oontech, etc.) The cDNA was primed with oligo dT containing a NotI site, linked with 
blunt to Sail hemikinased adaptors, cleaved with NotI, sized appropriately by gel electrophoresis, and cloned in a 
defined orientation into a suitable cloning vector (such as pRKB orpRKD; pRK5B is a precursor of pRK5D that does 
not contain the Sfil site; see, Holmes et al., Science, 251:1278-1280 (1991)) in the unique Xhol and NotI sites. 

30 A cDNA done was sequenced in its entirety. The full length nucleotide sequence of PR0533 is shown in 

Figure 21 (SEQ ID NO:58). Clone DNA49435-1219 contains a single open reading frame with an apparent 
translational initiation site at nucleotide positions 459-461 (Figure 21; SEQ ID NO:58). The predicted polypeptide 
precursor is 216 arnino acids long. Clone DNA47412-1219 has been deposited with ATCC and is assigned ATCC 
deposit no. ATCC 209480. 

35 Based on a BLAST-2 and FastA sequence alignment analysis of the full-length sequence, PR0533 shows 

amino acid sequence identity to fibroblast growth factor (53%). 
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The oligonucleotide sequences used in the above procedure were die following: 
FGF15.forwaxd: 5 1 -ATCCGCCC AG ATGGCTACAATGTGT A-3 ' (SEQ ID NO:60); 

FGFlS.probe: 5*-GCCTX3CCGGTCTCCCTGAGCAGTGCCAAACAGCGGCAGTGTA-3 * (SEQ ID NO:61); 
FGF15.reverse: 5 ' -CC AGTCCGGTG AC AAGCCCAAA-3 ' (SEQ ID NO:62). 

5 EXAMPLE 11 : Isolation of cDNA Clones Encoding Human PRQ245 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 
Example 1 above, wherein the consensus sequence is designated herein as DNA30954. 

Based on the DNA30954 consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA 
library that contained the sequence of interest and for use as probes to isolate a clone of the full-length coding 
10 sequence for PRQ245. 

A pair of PCR primers (forward and reverse) were synthesized: 

forward PCR primer 5 -atcgttgtgaagttagtgcccc-3 ■ (seq id no:65) 

reverse PCR primer 5 '-ACCTGCGATATCCAACAGAATTG-3 ' (SEQ ID NO:6<5) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30954 
IS sequence which had the following nucleotide sequence 

hytmtiiTffltion wrote 

5 , -GGAAGAGGATACAGTCACICTGGAAGTATTAGTC^ (SEQ ID NO:67) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplificatio n with the PCR primer pair identified above. A positive library was then used to isolate clones 
20 encoding the PR0245 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNAsequenring 
of the clones isolated as described above gave the full-length DNA sequence for PR0245 [herein designated as 
UNQ219 (DNA35638-1 141)] and the derived protein sequence for PR0245. 

The entire nucleotide sequence of UNQ219 (DNA35638-1 141) is shown in Figure 23 (SEQ ID NO:63). 
25 Clone UNQ219 (DNA3563&-1 141) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 89-91 and ending at the stop codon at nucleotide positions 1025-1027 (Fig. 23; SEQ ID 
NO:63). The predicted porypeptide precursor is 312 amino acids long (Fig. 24). Clone UNQ219 (DNA35638-1141) 
has been deposited with ATCC on September 16, 1997 and is assigned ATCC deposit no. ATCC 209265 . 

Analysis of the amino acid sequence of the full-length PR0245 suggests that a portion of it possesses 60% 
30 amino acid identity with the human c-myb protein and, therefore, may be a new member of the transmembrane 
protein receptor tyrosine kinase family. 

EXAMPLE 12: Isolation of cDNA Clones Encoding Human PRO220, PR0221 and PR0227 
(a) ERQ2& 

35 A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 

Example 1 above, wherein the consensus sequence is designated herein as DNA28749. Based on the DNA28749 
consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA horary mat contained the 
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sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for PRO220. 

A pair of PGR primers (forward and reverse) were synthesized: 
forward PCR Primer 5 ' -TC ACCTGG AGCClTTATTGGCC-3 ' (SEQIDNO:74) 
reverse ?CR primer 5 l -ATACCAGCTATAACCAGGCTGCG-3 , (SEQIDNO:75) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28749 
5 sequence which had the following nucleotide sequence: 
hybridization, probe 

5 ' ^ AAC AGTAAGTGGTTTGATGCTCITCC AAATCTAGAGATTCT ' (SEQ ED NO:76). 

In order to screen several libraries tor a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
10 encoding the PRO220 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal hing tissue. DNAsequencing 
of the clones isolated as described above gave the full-length DNA sequence for PRO220 [herein designated as 
UNQ194 (DNA32298-1132) and the derived protein sequence for PRO220. 

The entire nucleotide sequence of UNQ194 (DNA32298-1132) is shown in Figure 25 (SEQ ID NO:68). 
1 5 Clone UNQ194 (DNA32298-1132) contains a single open reading frame with an apparent translanonal initiation site 
at nucleotide positions 480482 and ending at the stop codon at nucleotide positions 2604-2606 (Figure 25). The 
predicted polypeptide precursor is 708 amino acids long (Figure 26). Clone UNQ194 (DNA32298-1132) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209257. 

Analysis of the amino acid sequence of the full-length PRO220 shows it has homology to member of the 
20 leucine rich repeat protein superranriry, including the leucine rich repeat protein and the neuronal leucine-rich repeat 
protein 1. 

(b) PRQ221 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 
25 Example 1 above, wherein the consensus sequence is designated herein as DNA28756. Based on the DNA28756 

consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that contained the 

sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for PRQ221 . 
A pair of PCR primers (forward and reverse) were synthesized : 

forward PCR primer 5 , -CCATGrIX^CTCCTCCTACAAAG-3 , (SEQ ID NO:77) 
30 reverse PCR primer 5 '-GGGAATAGATGTGATCTOA TTGG-3 * (SEQ ID NO:78) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28756 

sequence which had the following nucleotide sequence: 

hYbrifetioTHnTobfi 

5 '<!ACCTGTAGCAATGCAAATXnX!AAGGAAATACCT * (SEQ ID NO:79) 

35 In order to screen several Horary 

by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PRQ221 gene using the probe oligonucleotide and one of the PCR primers. 
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RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DNAseqjercing 
of the clones isolated as described above gave the full-length DNA sequence for PRG221 {herein designated as 
UNQ195 (DNA33089-1132) and the derived protein sequence for PR0221. 

The entire nucleotide sequence of UNQ195 (DNA33089-1132) is shown in Figure 27 (SEQ ID NO:70). 
Clone UNQ195 (DNA33089-1132) contains a single open reading frame with an apparent translation^ initiation site 
5 at nucleotide positions 179-181 and ending at the stop codon at nucleotide positions 956-958 (Figure 27). The 
predicted polypeptide precursor is 259 amino acids long (Figure 28). PR0221 is believed to have a transmembrane 
region at amino acids 206-225. Clone UNQ195 (DNA33089-1 132) has been deposited with ATCC and is assigned 
ATCC deposit no. ATCC 209262. 

Analysis of the amino acid sequence of Ihe full-length PR0221 shows it has homology to member of die 
10 leucine rich repeat protein superfamily, including the SLIT protein. 

(c) PRQ227 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 
Example 1 above, wherein die consensus sequence is designated herein as DNA28740. Based on the DNA28740 
15 consensus sequence, oligonucleotides were synthesized to identify by PGR a cDNA library that contained the 
sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for PR0227. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer S-AGCAACCGCCTGAAGCHrATCC-S' (SEQIDNO:80) 

reverse PCR primer 5 ^aaggcgcggtgaaagatgtagacg-3 1 (seq id NO:8i) 

20 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28740 
sequence which had the following nucleotide sequence: 
hybridization probe 

5 'GACTACATGTTTCAGGACCTGTACAACCrc 1 (SEQ ID NO:82). 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

25 by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding die PR0227 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of die cDNA libraries was isolated from human fetal lung tissue. DNAseqjodng 
of the clones isolated as described above gave the full-length DNA sequence for PR0227 [herein designated as 
UNQ201 (DNA33786-1132) and die derived protein sequence for PRQ227. 

30 The entire nucleotide sequence of UNQ201 (DNA33786-1132) is shown in Figure 29 (SEQ ID NO:72). 

Clone UNQ201 (DNA33786-1 132) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 117-119 and ending at die stop codon at nucleotide positions 1977-1979 (Figure 29). The 
predicted porypepude preairsor is 620 amino acids long (Figure 30^ PR0227 is believed to have a transnKmbrane 
region. Clone UNQ201 (DNA33786-1132) has been deposited whh ATCC and is assigned ATCC deposit no. ATCC 

35 209253. 
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Analysis of the amino add sequence of the full-length PR0221 shows it has homology to member of the 
leucine rich repeat protein superfamily, including the platelet glycoprotein V precursor and the human glycoprotein 
V. 

EXAMPLE 13: Isolation of cDNA Clones Encoding H uman PRQ258 
5 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example 1 above. This consensus sequence is herein designated DNA28746. 

Based on the DNA28746 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 
cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PR0258. 

10 PCR primers (forward and reverse) were synthesized: 

forward PCR primer 5 '-GCTAGGAATTCCAC AGAAGCCC-3 ' (SEQ ID NO:85) 

reverse PCRnrimer 5 '-AACCIXK5AATGTCACCGAGCTG-3 ' (SEQIDNO:86) 

reverse PCR primer 5 '-CCTAGCACAGTGACG AGGGACTTGGC-3 ' (SEQ ID NO: 87) 

Additionally, synthetic oligonucleotide hybridization probes were constructed from the consensus DNA28740 

IS sequence which had the following nucleotide sequence: 
trjfljrjflizaji gn pT ofre 

5 • -AAGACACAGCCACCCTAAACTOTCAGTCnXTTC * (SEQ ID NO:88) 

5 * -GCCCTGGC AGACGAGGGCGAGTAC ACCTGCTC AATCTTC ACTAT ' (SEQ ID NO:89) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

20 by PCR amplification with die PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0258 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DNAsequenring 
of the clones isolated as described above gave the full-length DNA sequence for PRQ258 (herein designated as 
UNQ225 (DNA35918-1174)] (SEQ ID NO:83) and the derived protein sequence for PR0258. 

25 The entire nucleotide sequence of UNQ225 (DNA35918-1174) is shown in Figure 31 (SEQ ID NO:83). 

Clone UNQ225 (DNA35918-1174) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 147-149 of SEQ ID NO:83 and ending at the stop codon after nucleotide position 1340 of SEQ 
ID NO:83 (Figure 31). The predicted polypeptide precursor is 398 amino acids long (Figure 32). Clone UNQ225 
(DNA3591 8-1 174) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209402. 

30 Analysis of the amino acid sequence of the full-length PR0258 polypeptide suggests that portions of it 

possess gignifiram homology to the CRTAM and the polio virus receptor and have an Ig domain, thereby indicating 
that PR0258 is a new member of die Ig superfamily. 

EXAMPLE 14 : Isolation of cDNA Clones Encoding Human PRQ266 
35 An expressed sequence tag database was searched for ESTs having homology to SLIT, resulting in the 

identification of a single EST sequence designated herein as T73996. Based on the T73996 EST sequence, 
oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 
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2) for use as probes to isolate a clone of the full-length coding sequence for PR0266. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer S'^nrGGATCrGGGCAACAATAAC-S' (SEQIDNO:92) 
reverse. PCR Primer 5 '-ATTGTTGTGCAGGCTGAGTiTAAG-S ' (SEQ ID NO: 93) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed which had the following nucleotide 
S sequence 

Wrifliration prohe 

5M3GTGGCTATACATGGATAGCAA (SEQ ID NO:94) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
10 encoding the PR0266 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. DNAsequerrng 
of the clones isolated as described above gave the full-length DNA sequence for PR0266 [herein designated as 
UNQ233 (DNA37150-1178)] (SEQ ID NO:90) and the derived protein sequence for PRQ266. 

The entire nucleotide sequence of UNQ233 (DNA37150-1178) is shown in Figure 33 (SEQ ID NO:90). 
15 Clone UNQ233 (DNA37 150-1 178) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 167-169 and ending at the stop codon after nucleotide position 2254 of SEQ ID NO: 90. The 
predicted polypeptide precursor is 696 amino acids long (Figure 34). Clone UNQ233 (DNA37150-1 178) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209401 . 

Analysis of the amino acid sequence of the full-length PR0266 polypeptide suggests that portions of it 
20 possess significant homology to the SLIT protein, thereby indicating that PR0266 may be a novel leucine rich repeat 
protein. 



EXAMPLE 15: Isolation of cDNA Clones Bncndmg Hp „ PRQ269 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
25 Example 1 above. This consensus sequence is herein designated DNA35705. Based on the DNA35705 consensus 

sequence, oligonucleotides were synthesized: 1) to identity by PCR a cDNA library mat contained the sequence of 

interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0269. 
Forward and reverse PCR primers were synthesized: 

forward PCR primer (.fl) 5 * -TGGAAGGAGATGCGATGCC ACCTG -3 1 
30 (SEQ ID NO:97) 

forward PCR primer (,f2) 5 ' -TCACC AGTGGGG AAGGAC AG-3 * (SEQ ID NO:98) 

forward PCR primer (-Q) 5 ' -ACAG AGC AG AGGGTGCCTTG-3 ' (SEQ ID NO:99) 

reverse PCR primer (.rl) 5-TCAGGGACAAGTGGTGTCTCTCCC-3' 

(SEQ ID NO:100) 

35 reverse PQR primer (.r2) 5 , -TCAGGGAAGGAGTGTGCAGTTCTG-3' 
(SEQIDNO:101) 
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Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35705 
sequence which had the following nucleotide sequence: 

5'-ACAGCTCCCGATCTCAGTTACTT (SEQ ID NO: 102) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
5 by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 

encoding the PR0269 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PRQ269 

[herein designated as UNQ236 (DNA38260-1180)] (SEQ ID NO:95) and the derived protein sequence for PR0269. 
10 The entire nucleotide sequence of UNQ236 (DNA38260-1 180) is shown in Figure 35 (SEQ ID NO:95). 

Clone UNQ236 (DNA38260-1 180) contains a single open reading frame with an apparent translational initiation site 

at nucleotide positions 314-316 and ending at the stop codon at nucleotide positions 1784-1786 (Fig. 35; SEQ ID 

NO:95). Tne predicted rwlypeptide rnecurs^ Clone UNQ236 (DNA38260-1180) 

has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209397. 
15 Analysis of the amino acid sequence of the mil-length PRQ269 suggests that portions of it possess significant 

homology to the human thrombomodulin proteins, thereby indicating that PR0269 may possess one or more 

throiiibP TT Ky fribn-litrf* domains. 

EXAMPLE 16: Isolation of cDNA Clones Encndinp Hii^ PRf^ft 7 

20 A consensus DNA sequence encoding PRQ287 was assembled relative to the other identified EST sequences 

as described in Example 1 above, wherein the consensus sequence is designated herein as DNA28728. Based on the 
DNA28728 consensus sequence, oligonucleotides were symhesized to identify by PCR a cDNA library that contained 
the sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for PRQ287. 
A pair of PCR primers (forward and reverse) were synthesized: 

25 forward PCR primer S'-CCGATTCATAGACCTCGAGAGT^' (SEQ ID NO: 105) 
reverse PCRprimeT 5 • -GTC AAGGAGTCCTCC ACAATAC-3 ' (SEQ ID NO: 106) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from die consensus DNA28728 
sequence which had the following nucleotide sequence 

hyftrifliaffltiftn probe 

30 S'^TTGTACAATGGCCATGCCAATGGC 
(SEQ ID NO: 107) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0287 gene using the probe oligonucleotide and one of the PCR primers. 
35 RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of me clones isolated as described above gave the full-length DNA sequence for PR0287 
[herein designated as UNQ250 (DNA39969-1 185), SEQ ID NO: 103) and the derived protein sequence for PR0287. 
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The entire nucleotide sequence of UNQ250 (DNA39969-1 185) is shown in Figure 37 (SEQ ID NO: 103). 
Clone UNQ250 (DNA39969-1185) contains a single open reading frame with an apparent translations initiation site 
at nucleotide positions 307-309 and ending at the stop codon at nucleotide positions 1552-1554 (Fig. 37; SEQ ID 
NO:103). The predicted polypeptide precursor is 415 amino acids long (Fig. 38). Clone UNQ250 (DNA39969-1 185) 
has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209400. 
5 Analysis of the amino acid sequence of the full-length PR0287 suggests that it may possess one or more 

procollagen C-proteinase enhancer protein precursor or procollagen C-proteinase enhancer protein-like domains. 
Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PRQ287 shows nucleic acid 
sequence identity to procollagen C-proteinase enhancer protein precursor and procollagen C-proteinase enhancer 
protein (47 and 54%, respectively). 

10 

EXAMPLE 17: Isolation of cDNA Clones Encoding Hu man PRQ214 

A consensus DNA sequence was assembled using phrap as described in Example 1 above. This consensus 
DNA sequence is designated herein as DNA28744. Based on this consensus sequence, oligonucleotides were 
synmesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes 
IS to isolate a clone of the full-length coding sequence. 

In order to screen several Hbraries for a source of a M-length clone , D N A from the libraries was screened 
by PCR amplification with the PCR primer pair identified below. A positive library was then used to isolate clones 
encoding the PR0214 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal rung tissue. AcDNA clone 
20 was sequenced in its entirety. The full length nucleotide sequence of DNA32286-1 191 is shown in Figure 39 (SEQ 
ID NO: 108). DNA32286-1191 contains a single open reading frame with an apparent translational initiation site at 
nucleotide position 103 (Fig. 39; SEQ ID NO:108). The predicted polypeptide precursor is 420 amino acids long 
(SEQ ID NO: 109). 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PR0214 polypeptide 
25 shows amino acid sequence identity to HT protein and/or Fibulin (49% and 38%, respectively). 
The oligonucleotide sequences used in the above procedure were the following: 
28744.p (012555) 

S'-CCTCKXTATCAGCAGGT^^ (S £Q ID NO: 110) 

28744.f(OU556) 
30 5 '-ATTCrcCGTGAACACTGAGGGC-3 * (SEQ ID NO: 111) 
28744.r (OU557) 

5 l -ATCTGCTTCn , AGCCCTCGGCAC-3 # (SEQ ID NO: 112) 

EXAMPLE 18: Isolation of cDNA Clones Encnrtmp Hitma n PRQ317 
35 A consensus DNA sequence was assembled using phrap as described in Example 1 above, wherein the 

consensus sequence is herein designated as DNA28722. Based on this consensus sequence, oligonucleotides were 
synthesized: 1) to identify by PCR a cDNA library mat contained die sequence of interest, and 2) for use as probes 
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to isolate a clone of the full-length coding sequence. The forward and reverse PGR primers, respectively, synthesized 
for this purpose were: 

5 *- AGGACnXK^CATAACTTGCCTG (OLI489) (SEQ ID NO: 115) and 
5 '-ATAGGAGTTGAAGCAGCGCTGC (OU490) (SEQ ID NO:116). 

The probe synthesized for this purpose was: 
5 5*-TCTGTGGACATAGACGAGTGCCGCTACCGCTACTGCCAGCACCGC (OLI488) (SEQ ID NO:l 17) 

mRNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

In order to screen several libraries for a source of a full-length clone, DN A from the libraries was screened 
by PCR amplification, as per Ausubel et al.. Current Protocols in Molecular Biology (1989), with the PCR primer 
pair identified above. A positive library was then used to isolate clones containing the PR03 17 gene using the probe 
10 oligonucleotide identified above and one of die PCR primers. 

A cDNA clone was sequenced in its entirety. The entire nucleotide sequence of DNA33461-1 199 (encoding 
PR0317) is shown in Figure 41 (SEQ ID NO:l 13). Clone DNA33461-1 199 contains a single open reading frame 
with an apparent translational initiation site at nucleotide positions 68-70 (Fig. 41 ; SEQ ID NO: 113). The predicted 
polypeptide precursor is 366 amino acids long. The predicted signal sequence is amino acids 1-18 of Figure 42 (SEQ 
15 ID NO:114). There is one predicted N-linked ghycosylation site at amino acid residue 160. Clone DNA33461-1199 
has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209367. 

Based on BLAST™ and FastA™ sequence alignment analysis (using the ALIGN™ computer program) of 
the full-length PR0317sequence, PR0317 shows die most amino acid sequence identity to EBAF-1 (92%). The 
results also demonstrate a s ign i fi ca nt homology between human PR03 17 and mouse LEFTY protein. The C-tenninal 
20 end of the PR0317 protein contains many conserved sequences consistent with the pattern expected of a member of 
the TGF- superfanrily. 

In situ expression analysis in human tissues performed as described below evidences that there is distinctly 
strong expression of die PR0317 polypeptide in pancreatic tissue. 

25 EXAMPLE 19: Isolation of cDNA clones Encoding Human pftQffl 

A consensus DNA sequence designated herein as DNA35936 was assembled using phrap as described in 
Example 1 above. Based on mis consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 
cDNA library mat contained the sequence of interest, and 2) for use as probes to isolate a clone of die full-length 
coding sequence. 

30 In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pair identified below. A positive library was men used to isolate clones 
encoding the PRO301 gene using the probe oligonucleotide and one of the PCR primers. 

RN A for construction of the cDNA libraries was isolated from human fetal kidney. 
A cDNA clone was sequenced in its entirety. The full length nucleotide sequence of native sequence 
35 PRO301 is shown in Figure 43 (SEQ ID NO: 118). Clone DNA40628-1216 contains a single open reading frame with 
an apparent translational initiation site at nucleotide positions 52-54 (Fig. 43; SEQ ID NO: 118). The predicted 
polypeptide precursor is 299 amino acids long with a predicted molecular weigjit of 32,583 daltons and pi of 8.29. 
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Clone DNA40628-1216 has been deposited wife ATCC and is assigned ATCC deposit No. ATCC 209432. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PRO301 shows 

anrino acid sequence identity to A33 antigen precursor (30%) and coxsackie and adenovirus receptor protein (29%). 

The oligonucleotide sequences used in the above procedure were the following: 

5 OLI2162 (35936.fl) 5 ' -TCGCGGAGCTGTGTTCTGTTTCCC-3 ' (SEQ ID NO- 120) 
OLI2163 (35936.pl) 

5'-TGATCGCGATGGGGACAAAGGCGCAAGCTCGAGAGGAAACTGTTGTGCCT-3' (SEQ ID NO- 121) 
OU2164 (35936.G) 

5 1 - AC ACCTGGTTC AAAGATGGG-3 ' (SEQ ID NO: 122) 
10 OU2165 (35936.rl) 

5 ' -TAGG AAGAG1TGCTG AAGGC ACGG-3 ' (SEQ ID NO: 123) 
OU2166 (35936.£3) 

5 , -T^GCC^TACTCAGGTGCTAC-3 , (SEQ ID NO: 124) 
OU2167 (35936.r2) 
15 5 ' - ACTC AGC AGTGGT AGG AAAG-3 1 (SEQ ID NO: 125) 

EXAMPLE 20: Isolation of cDNA C lones Encoding Human PRO??4 

A consensus DNA sequence assembled relative to the other identified EST sequences as described in 

Example 1, wherein fee consensus sequence is designated herein as DNA30845. Based on the DNA30845 consensus 
20 sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that contained the sequence of 

interest and for use as probes to isolate a clone of the full-length coding sequence for PR0224. 
A pair of PCR primers (forward and reverse) were synthesized: 

for^dfCRprjrner 5 '-AAGTTCCAGTGCCGCACCAGTGGC-3 * (SEQ ID NO: 128) 

reverse PCR primer 5 -TTGGTTCCACAGCCG AGCTCGTCG-3 1 (SEQ ID NO:129) 
25 Additionally, a synthetic oligonucleotide hybridization probe was constructed from fee consensus DNA30845 

sequence which had the following nucleotide sequence 

5 , -GAGGAGGAGTGCAGGATTGAGCCATGTACCCAGAAAGGGCAATGCCCACC-3 ' (SEQ ID NO: 130) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
30 by PCR amplification with fee PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PRQ224 gene using fee probe oligonucleotide and one of fee PCR primers. 

RNA for construction of fee cDNA libraries was isolated from human fetal liver tissue. DNAsequenong 
of the clones isolated as described above gave fee full-length DNA sequence for PR0224 [herein designated as 
UNQ198 (DNA33221-1133)] and fee derived protein sequence for PR0224. 
35 The entire nucleotide sequence of UNQ198 (DNA33221-1133) is shown in Figure 45 (SEQ ID NO: 126). 

Clone UNQ198 (DNA33221-1133) contains a single open reading frame wife an apparent translational initiation site 
at nucleotide positions 96-98 and ending at fee stop codon at nucleotide positions 942-944 (Figure 45; SEQ ID 
NO: 126). The start of a transmembrane region begins at nucleotide position 777. The predicted polypeptide 
precursor is 282 amino acids long (Figure 46). Clone UNQ198 (DNA33221-1133) has been deposiied wife ATCC 
40 and is assigned ATCC deposit no. ATCC 209263. 

Analysis of fee amino acid sequence of the full-length PR0224 suggests that it has homology to very low- 
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density lipoprotein receptors, apolipoprotein E receptor and chicken oocyte receptors P95. Based on a BLAST and 
FastA sequence alignment analysis of the full-length sequence, PR0224 has amino acid identity to portions of these 
proteins in the range from 28% to 45%, and overall identity with these proteins in the range from 33% to 39%. 

EXAMPLE 21: Isolation of cDNA Clones Encoding Hu man PRQ222 
5 A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 

Example 1 above, wherein the consensus sequence is designated herein as DNA28771 . Based on the DNA28771 
consensus sequence, oligonucleotides were synthesized to identify by PGR a cDNA library that contained the 
sequence of interest and for use as probes to isolate a clone of the mil-length coding sequence for PR0222. 
A pair of PCR primers (forward and reverse) were synthesized: 
10 forward PCR Primer 5 ' -ATCTCCTATCGCTGCTTTCCCGG-3 * (SEQIDNO:133) 
revere PCR primer 5 ' -AGCC AGG ATCGC AGTAAAACTCC-3 ' (SEQ ID NO: 134) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28771 
sequence which had the following nucleotide sequence: 

fayJmflBation pmfrr 

15 5^ATTTAAACTTGATGGGTCrrcCGTA (SEQ ID NO: 135) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with die PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0222 gene using die probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 
20 DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0222 

therein designated as UNQ196 (DNA33 107-1 135)] and the derived protein sequence for PR0222. 

The entire nucleotide sequence of UNQ196 (DNA33 107-1 135) is shown in Figure 47 (SEQ ID NO: 131). 
Clone UNQ196 (DNA33107-1135) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 159-161 and ending at the stop codon at nucleotide positions 1629-1631 (Fig. 47; SEQ ID 
25 NO: 131). The predicted polypeptide precursor is 490 a^ Clone UNQ1 96 (DNA33 107-1 135) 

has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209251. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PR0222 shows 
amino acid sequence identity to mouse complement factor h precursor (25- 

26%), complement receptor (27-29%), mouse complement C3b receptor type 2 long form precursor (25-47%) and 
30 human hypothetical protein kiaa0247 (40%). 



EXAMPLE 22: Isolation of cDNA clones Encoding PROTU 

A consensus DNA sequence was assembled (DNA30926) using phrap as described in Example 1 above. 
Based on mis consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that 
35 contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence. 

RNA for the construction of the cDNA libraries was isolated using standard isolation protocols, e.g., 
Ausubel et al., Current Protocols in Molecular Biology, from tissue or cell line sources or it was purchased from 
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commercial sources (e.g., Clontech). The cDNA libraries used to isolate the cDNA clones were constructed by 
standard methods (e.g., Ausubel et a/.) using commercially available reagents (e.g., Invitrogen). This library was 
derived from 22 week old fetal brain tissue. 

A cDNA clone was sequenced in its entirety. The entire nucleotide sequence of PR0234 is shown in Figure 
49 (SEQ ID NO:136). The predicted polypeptide precursor is 382 amino acids long and has a calculated molecular 
S weight of approximately 43. 1 kDa. 

The oligonucleotide sequences used in the above procedure were the following: 
30926-p (OU826) (SEQ ID NO:138): 5 ' -GTTC ATTGAAAACCTCTTGCC ATCT 
GATGGTG ACTTCTGG ATTGGGCTCA-3 * 

30926.f (OU827) (SEQ ID NO:139): 5 '-AAGCCAAAGAAGCCTGCAGGAGGG-3 ' 
10 30926.r (OU828) (SEQ ID N0:140): 5 '-C AGTCCAAGCATAAAGGTCCTGGC-3 ' 

EXAMPLE 23: Isolation of cDNA Clones Encoding Hnm* n PRQ231 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 

Example 1 above, wherein the consensus sequence was designated herein as DNA30933. Based on the DNA30933 
15 consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that contained the 

sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for PR0231. 
Three PCR primers (two forward and one reverse) were synthesized: 

forward PCR primer 1 S'-CCAACTACCAAAGCTGCTGGAGCCO' (SEQIDNO:143) 

forward PCR Primer ^ 5*-GCAGCTCTATTACCACGGGAAGGA-3 1 (SEQ ID NO: 144) 
20 reverse PCR printer 5-TCCTTCCCGTGGTAATAGAGCTGC-3 ' (SEQ ID NO: 145) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30933 

sequence which had the following nucleotide sequence 

hvhriHiratinn pmhe 

5M3GCAGAGAACCAGAGGCCGGAGGAGACTGCCTCm (SEQ ID NO: 146) 

25 In order to screen several libraries tor a source of a full-length clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PR0231 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNAse uua ian g 
of the clones isolated as described above gave the full-length DNA sequence for PR0231 (herein designated as 
30 UNQ205 (DNA34434-1 139)] and the derived protein sequence for PRQ231. 

The entire nucleotide sequence of UNQ205 (DNA34434-1139) is shown in Figure 51 (SEQ ID NO: 141). 
Clone UNQ205 (DNA34434-1139) comains a single open reading frame with an apparent translation^ initiation site 
at nucleotide positions 173-175 and ending at the stop codon at nucleotide positions 1457-1459 (Fig. 51; SEQ ID 
NO-.141). The predk^ polypeptide p 52). Clone TJNQ205 (DNA34434-1 139) 

35 has been deposited with ATCC on September 16, 1997 and is assigned ATCC deposit no. ATCC 209252. 

Analysis of die amino acid sequence of the full-length PR023 1 suggests that it possesses 30 % and 3 1 % 
amino acid identity with the human and rat prostatic acid phosphatase precursor proteins, respectively . 
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EXAMPLE 24: Isolation of cDNA Clones En coding Human PRQ22Q 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA28762. Based on the DNA28762 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
5 interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0229. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5 ' -TTCAGCTCATCACCITC ACCTGCC-3 ' (SEQ ID NO:149) 
reverse PCR primer 5 '-GGCTCATACAAAATACC ACTAGGG-3 ' (SEQ ID NO: 150) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28762 
10 sequence which had the following nucleotide sequence 
hybripjzanQapipbe 

5 '-GGGCCTCCACCGCTCnXjAAGGGCGGCT • (SEQ ID NO:151) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
15 encoding the PR0229 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNAsequenring 
of the clones isolated as described above gave the full-length DNA sequence for PR0229 [herein designated as 
UNQ203 (DNA33100-1159)] (SEQ ID NO:147) and the derived protein sequence for PRG229. 

The entire nucleotide sequence of UNQ203 (DNA33 100-1 159) is shown in Figure 53 (SEQ ID NO: 147). 
20 Clone UNQ203 (DNA33 100-1 159) contains a single open reading frame with an apparent translation^ initiation site 
at nucleotide positions 98-100 and ending at the stop codon at nucleotide positions 1139-1141 (Figure 53). The 
predicted polypeptide precursor is 347 amino acids long (Figure 54). Clone UNQ203 (DNA33100-1159) has been 
deposited with ATCC and is assigned ATCC deposit no JVTCC 209377 

Analysis of the amino acid sequence of the full-length PR0229 polypeptide suggests mat portions of it 
25 possess significant homology to antigen wcl.l. Ml 30 antigen and CD6. 

EXAMPLE 25: Isolation of cDNA Clone* Encoding Human Pttfms 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described above 

in Example 1. This consensus sequence is herein designated DNA30908. Based on the DNA30908 consensus 
30 sequence, oligonucleotides were synmesized: 1) to identify by PCR a cDNA library that contained the sequence of 

interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0238. 
PCR primers (forward and reverse) were synmesized: 

foiwari PCR PPTOer I S'-GGTGCTAAACnXKnXXTCTGTGGC-S ' (SEQ ID NO: 154) 

forward PCR rfljmer 2 5 , -CAGGGCAAGATGAGCATTCC-3' (SEQ ID NO: 155) 
35 revere PCR primer 5'-TCATACTGTTCCATCTCGGCACGC-3' (SEQIDNO:156) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30908 

sequence which had the following nucleotide sequence 
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5'-AATGGTGGGGCCCTAGAAGA (SEQ ID NO:157) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
5 encoding the PR0238 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNAsequenring 
of the clones isolated as described above gave the full-length DNA sequence for PR0238 and the derived protein 
sequence for PR0238. 

The entire nucleotide sequence of DNA35600-U62 is shown in Figure 55 (SEQ ID NO: 152). Clone 
10 DNA3560O-1162 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 134-136 and ending prior to the stop codon at nucleotide positions 1064-1066 (Figure 55). The predicted 
potypeptide precursor is 310 amino acids long (Figure 56). Clone DNA35600-1162 has been deposited with ATCC 
and is assigned ATCC deposit no. ATCC 209370. 

Analysis of the amino acid sequence of the full-length PR0238 polypeptide suggests that portions of it 
15 possess significant homology to reductase, particularly oxidoreductase, thereby indicating that PR0238 may be a 
novel reductase. 

EXAMPLE 26: Isolation of cDNA Clones Encoding Human PRfrm 

The extracellular domain (ECD) sequences finchiding the secretion signal, if any) of from about 950 known 
20 secreted proteins from the Swiss-Prot public protein database were used to search expressed sequence tag (EST) 

databases. The EST databases included public EST databases (e.g., GenBank) and a proprietary EST DNA database 

(LIFESEQ™, Incyte Pharmaceuticals, Palo Alto, CA). Hie search was performed using the computer program 

BLAST or BLAST2 (Ahshul el al.. Methods in Enzvmnlopy 2&:46(W80 (1996)) as a comparison of the ECD protein 

sequences to a 6 frame translation of the EST sequence. Those comparisons resulting in a BLAST score of 70 (or 
25 in some cases 90) or greater that did not encode known proteins were clustered and assembled into consensus DNA 

sequences with the program "phrap" (Phil Green, University of Washington, Seattle, Washington; 

http : //bozeman . mbt . Washington, edu/phrap . docs /phrap .html) . 

An expressed sequence tag (EST) was identified by the EST database search and a consensus DNA sequence 

was assembled relative to other EST sequences using phrap. This consensus sequence is herein designated 
30 DNA30945. Based on the DNA30945 consensus sequence, ohgomicleotides were synthesized: 1) to identify by PCR 

acDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 

coding sequence for PR0233. 

Forward and reverse PCR primers were synthesized: 

forward PCR primer 5*-GGTGAAGGCAGAAATTGGAGATG-3 ' (SEQ ID NO: 160) 

35 reverse PCR primer 5 '-ATCCCATGCATCAGCCTGTTTACC-S ' (SEQ ID NO: 161) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30945 

sequence which had the following nucleotide sequence 
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hyfrrifeatiqn probe 

5'<K!TGGTGTAGTCTATACATCAGATTTGTTTGCTACACAAGATCCT 
(SEQ ID NO: 162) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
5 by PGR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0233 gene using the probe oligonucleotide. 

RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. DNA sB Q u eaang 
of the clones isolated as described above gave the full-length DNA sequence for PR0233 [herein designated as 
UNQ207 (DNA34436-1238)] (SEQ ID NO: 158) and the derived protein sequence for PR0233. 
10 The entire nucleotide sequence of UNQ207 (DNA34436-1238) is shown in Figure 57 (SEQ ID NO: 158). 

Clone UNQ207 (DNA34436-1238) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 101-103 and ending at the stop codon at nucleotide positions 1001-1003 (Figure 57). The 
predicted polypeptide precursor is 300 amino acids long (Figure 58). The full-length PR0233 protein shown in 
Figure 58 has an estimated molecular weight of about 32,964 daltons and a pi of about 9.52. Clone UNQ207 
15 (DNA34436-1238) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209523. 

Analysis of the amino acid sequence of the full-length PR0233 polypeptide suggests that portions of it 
possess significant homology to reductase proteins, thereby indicating that PR0233 may be a novel reductase. 

EXAMPLE 27: Isolation of cDNA Clones Bncodmp H uman PRQ223 

20 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example 1 above. This consensus sequence is herein designated DNA30836. Based on the DNA30836 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library mat contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PRQ223. 
PCR primer pairs (one forward and two reverse) were synthesized: 

25 forward PCR primer 5 ' -TTCC ATGCC ACCTAAGGGAG ACTC-3 ' (SEQ ID NO: 165) 

rCYCTSC PCR primer 1 5 ' -TGG ATGAGGTGTGC AATGGCTGGC-3 ' (SEQ ID NO: 166) 
reverse PCRprilger2 5 ' -AGCTCTC AGAGGCTGGTC ATAGGG-3 ' (SEQ ID NO: 167) 
Additionally, a synthetic olig on uc le ot ide hybridization probe was constructed from the consensus DNA30836 
sequence which had the following nucleotide sequence 

30 hybridization, probe 

5 ' -GTCGGCCCITTCCC AGG ACTCAAC ATGAA ' (SEQ ID NO: 168) 

m order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0223 gene using the probe oligonucleotide and one of the PCR primers . 
35 RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNAsequenring 

of the clones isolated as described above gave the full-length DNA sequence for PR0223 (herein designated as 
UNQ197 (DNA33206-1165)] (SEQ ID NO: 163) and the derived protein sequence for PR0223. 
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The entire nucleotide sequence of UNQ197 (DNA33206-1 165) is shown in Figure 59 (SEQ ID NO: 163). 
Clone UNQ197 (DNA33206-1165) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 97-99 and ending at the stop codon at nucleotide positions 1525-1527 (Figure 59). The 
predicted polypeptide precursor is 476 amino acids long (Figure 60). Clone UNQ197 (DNA33206-1165) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209372. 
5 Analysis of the amino acid sequence of the full-length PR0223 polypeptide suggests that it possesses 

significant homology to various serine carboxypeptidase proteins, thereby indicating that PR0223 may be a novel 
serine carboxypeptidase. 

EXAMPLE 28: Isolation of cDN A Clones Encoding Human pprwy 

10 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example 1 above. This consensus sequence is herein designated "DNA30927". Based on the DNA30927 consensus 
sequence, ohgonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0235. 
A pair of PCR primers (forward and reverse) were synthesized: 

15 forward PCR Primer 5 •-TGGAATACCGCCTCCTGCAG-3 ' (SEQ ID NO: 171) 

reyglSS PTP pTfrryrf 5 '^nTCrGCCCTTTCGAGAAG ATGGC-3 ' (SEQ ED NO: 172) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30927 
sequence which had the following nucleotide sequence 
hybridization probe 

20 5'^GACTX:ACnXK:CCACK^ (SEQ ID NO:173) 

In order to screen several libraries for a source of a full-length clone, DNA from die libraries was screened 
by PCR amplification with die PCR primer pair identified above . A positive library was then used to isolate clones 
encoding the PR0235 gene using the probe oligonucleotide and one of die PCR primers. 

RNA for construction of die cDNA libraries was isolated from human fetal liver tissue. DNAsequencag 
25 of the clones isolated as described above gave the full-length DNA sequence for PR0235 [herein designated as 
UNQ209 (DNA35558-1167)] (SEQ ID NO: 169) and the derived protein sequence for PR0235. 

The entire nucleotide sequence of UNQ209 (DNA3555&-1167) is shown in Figure 61 (SEQ ID NO: 169). 
Clone UNQ209 (DNA35558-1 167) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 667-669 and ending at the stop codon at nucleotide positions 2323-2325 (Figure 61). The 
30 predicted polypeptide precursor is 552 amino acids long (Figure 62). Clone UNQ209 (DNA35558-1167) has been 
deposited with ATCC and is assigned ATCC deposit no. 209374. 

Analysis of the amino acid sequence of the full-length PR0235 polypeptide suggests that portions of it 
possess significant homology to die human, mouse and Xenopus plexin protein, thereby indicting dial PR0235 may 
be a novel plexin protein. 

35 
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EXAMPLE 29: Isolation of cDN A Clones Encoding Human PRQ236 an d Human PRQ262 

Consensus DNA sequences were assembled relative to other EST sequences using phrap as described in 
Example 1 above. These consensus sequences are herein designated DNA30901 and DNA30847. Based on the 
DNA30901 and DNA30847 consensus sequences, oligonucleotides were synthesized: 1) to identify by PCR a cDNA 
library that- contained the sequence of interest, and 2) for use as probes to isolate a clone of die full-length coding 
5 sequence for PR0236 and PR0262, respectively. 

Based upon the DNA30901 consensus sequence, a pair of PCR primers (forward and reverse) were 
synthesized: 

forward PCR primer 5 '-TGGCTACTCCAAGACCCTGCiCATG-3 ' (SEQ ID NO:178) 
reverse PCR primer 5 '-TGGACAAATCCCCTTGCTC AGCCC-3 ' (SEQ ID NO: 179) 
10 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30901 
sequence which had the following nucleotide sequence 
jryMdkafiflD prr>be 

S'-GGGCITCACCGAAGCAGTGGACCTTTATTTTGACCACCTGATGTCCAGG (SEQ ID NO: 180) 

Based upon the DNA30847 consensus sequence, a pair of PCR primers (forward and reverse) were 
IS synthesized: 

forward PCR primer 5 '-CCAGCTATGACTATGATGC ACC-3 ' (SEQ ID NO: 181) 
reverse PCR primer 5 '-TCGCACCCAGAATGGTGTTGGCTC-3 ' (SEQ ID NO: 182) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30847 
sequence which had die following nucleotide sequence 
20 llryfrrirtiratwn probe 

S^GAGATGTCATCAGCAAGTTCCAGGAAGTTCCm (SEQ ED NO: 183) 

In order to screen several libraries for a source of full-length clones, DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. Positive libraries were then used to isolate clones 
encoding the PR0236 and PR0262 genes using the probe oligonucleotides and one of the PCR primers. 
25 RNA for construction of the cDNA libraries was isolated from human fetal lung tissue for PR0236 and 

human fetal liver tissue for PR0262. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0236 
(herein designated as UNQ210 (DNA35599-1168)] (SEQ ID NO:174), the derived protein sequence for PRQ236, 
die fahMength DNA sequence for PR0262 (herein designated as UNQ229 (DNA36992-1168)] (SEQ ID NO: 176) and 
30 the derived protein sequence for PR0262. 

The entire nucleotide sequence of UNQ210 (DNA35599-1168) is shown in Figure 63 (SEQ ID NO: 174). 
Clone UNQ210 (DNA35599-1168) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 69-71 and ending at the stop codon at nucleotide positions 1977-1979 (Figure 63). The 
predicted polypeptide precursor is 636 amino acids long (Figure 64). Clone UNQ210 (DNA35599-1 168) has been 
35 deposited with ATCC and is assigned ATCC deposit no. ATCC 209373. 

The entire nucleotide sequence of UNQ229 (DNA36992-1 168) is shown in Figure 65 (SEQ ID NO: 176). 
Clone UNQ229 (DNA36992-1 168) contains a single open reading frame with an apparent translational initiation site 
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at nucleotide positions 240-242 and ending at the stop codon at nucleotide positions 2202-2204 (Figure 65). The 
predicted polypeptide precursor is 654 amino acids long (Figure 66). Clone UNQ229 (DNA36992-1168) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209382. 

Analysis of the amino acid sequence of the full-length PR0236 and PR0262 polypeptides suggests that 
portions of those polypeptides possess significant homology to 0-galactosidase proteins derived from various sources, 
thereby indicating that PR0236 and PR0262 may be novel P-galactosidase homologs. 

EXAMPLE 30: Isolation of cDNA Clones Encoding H M m^ fRfYflQ 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA30909. Based on the DNA30909 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained die sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0239. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer S'-CCTCCCTCTATTACCCATGTC-S' (SEQ ID NO: 186) 

reverse PCR primer 5 '-GACCAACTTTCTCTGGGAGTGAGG-S ' (SEQ ID NO: 187) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30909 
sequence which had the following nucleotide sequence 
hybridization probe 

5 '-CTCACITrATTTCTCTAACAACAA • 
(SEQ ID NO: 188) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0239 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal hing tissue. DNAsequenring 
of the clones isolated as described above gave the full-length DNA sequence for PR0239 [herein designated as 
UNQ213 (DNA34407-1 169)] (SEQ ID NO:184) and the derived protein sequence for PR0239. 

The entire nucleotide sequence of UNQ213 (DNA34407-1 169) is shown in Figure 67 (SEQ ID NO: 184). 
Clone UNQ213 (DNA34407-1 169) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 72-74 and ending at the stop codon at nucleotide positions 1575-1577 (Figure 67). The 
predicted polypeptide precursor is 501 amino acids kmg (Figure 68). Clone UNQ213 (DNA34407-1 169) has been 
deposited with ATCC and is assigned ATCC deposit no.ATCC 209383. 

Analysis of the amino acid sequence of the full-length PR0239 polypeptide suggests that portions of it 
possess significant homology to the densin protein, thereby indicating that PR0239 may be a novel molecule in the 
dens in family. 

EXAMPLE 31: Isolation of cDNA Clime* Knmrtinp Hnn^n Pftf^ 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA28731. Based on the DNA28731 consensus 
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sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of nle full-length coding sequence for PR0257. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5 ' -TCTCTATTCC AAACTGTGGCG-3 ' (SEQ ID NO:191) 
reyerscPCRprjaneT 5 ' -TTTGATGACGATTCG AAGGTGG-3 * (SEQ ID NO: 192) 
5 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28731 
sequence which had the following nucleotide sequence 
tryfrridizationi probe 

5'<SGAAGGATCCTTCACCAGCCCCAA™ (SEQ ID NO: 193) 

In order to screen several libraries for a source of a full-length clone, DN A from the libraries was screened 
10 by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 

encoding the PR0257 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of tiie clones isolated as described above gave the full-length DNA sequence for PR0257 

[herein designated as UNQ224 (DNA35841-1173) (SEQ ED NO: 189) and the derived protein sequence for PRQ257. 
15 The entire nucleotide sequence of UNQ224 (DNA35841-1173) is shown in Figure 69 (SEQ ID NO:189). 

Clone UNQ224 (DNA35841-1 173) contains a single open reading frame with an apparent translation^ initiation site 

at nucleotide positions 964-966 and ending at the stop codon at nucleotide positions 2785-2787 (Figure 69). The 

predicted polypeptide precursor is 607 amino acids long (Figure 70). Clone UNQ224 (DNA3584M 173) has been 

deposited with ATCC and is assigned ATCC deposit no. ATCC 209403. 
20 Analysis of the amino acid sequence of the full-length PR0257 polypeptide suggests that portions of it 

possess significant homology to the ebnerin protein, thereby indicating that PR0257 may be a novel protein member 

related to the ebnerin protein. 

EXAMPLE 32: Isolation of cDNA Clones Encndinp Hitman mc^O) 

25 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example 1 above. This consensus sequence is herein designated DNA30834. Based on the DNA30834 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that co ntained die sequence of 
interest, and 2) for use as probes to isolate a clone of die full-length coding sequence for PRO260. 
PCR primers (forward and two reverse) were synthesized: 

30 forward PCR primer: 5 ' -TGGTTTG ACC AGGCC AAGTTCGG-3 * (SEQ ID NO: 196); 

reverse PCRrmmerA: 5 ' -<XjATTC ATCCTCAAGGAAG AGCGG-3 ' (SEQ ID NO: 197); and 

revere PCR Primer fr S'AACITGCAGCATCAC^CACTCTGC ^ 1 (SEQ ID NO: 198) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from die consensus DNA30834 

sequence which had the following nucleotide sequence: 

35 hybridization probe; 

5*-TTCCGTGCCCAGCTTCCKnAGTO (SEQ ID NO: 199) 
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In order to screen several libraries for a source of a full-length clone, DN A from the libraries was screened 
by PCR amplification with the PGR primer pair identified above. A positive library was men used to isolate clones 
encoding the PRO260 gene using the probe ohgonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PRO260 
5 [herein designated as UNQ227 (DNA33470-1 175)] (SEQ ID NO: 194) and the derived protein sequence for PRO260. 

The entire nucleotide sequence of UNQ227 (DNA33470-1 175) is shown in Figure 71 (SEQ ID NO:194). 
Clone UNQ227 (DNA33470-1175) contains a single open reading frame with an apparent translation^ initiation site 
at nucleotide positions 67-69 and ending at the stop codon 1468-1470 (see Figure 71). The predicted polypeptide 
precursor is 467 amino acids long (Figure 72). Clone UNQ227 (DNA33470-1 175) has been deposited with ATCC 
10 and is assigned ATCC deposit no. ATCC 209398. 

Analysis of the amino acid sequence of the full-length PRO260 polypeptide suggests that portions of it 
possess significant homology to the alpha-l-fucosidase precursor, thereby indicating that PRO260 may be a novel 
fucosidase. 

15 EXAMPLE 33: Isolation of cDNA Clones Encoding Human PRO*ft 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example 1 above. This consensus sequence is herein designated DNA30914. Based on the DNA30914 consensus 

sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 

interest, and 2) for use as probes to isolate a clone of die full-length coding sequence for PR0263. 
20 PCR primers (tow forward and one reverse) were synthesized: 

forward PCR Primer JL; S'-GAGCTTrcCATCCAGGTGTCATGC-S* (SEQ ID NO:202); 

forward PCR primer 2; 5 -GTCAGTGACAGTACCTACTCGG-3 ' (SEQ ID NO:203); reverse PCR primer: 
5 -TGGAGCAGGAGGAGTAGTAGTAGG-3 ' (SEQ ID NO:204) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30914 
25 sequence which had the following nucleotide sequence: 

hYtaidirarjori prolyl 

S'-AGGAGGCCTCTAGGCTGCTXXXjACT (SEQ ID NO:205) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was men used to isolate clones 
encoding the PRQ263 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDN A libraries was isolated from human fetal liver tissue . DNAsequenring 
of the clones isolated as described above gave the full-length DNA sequence for PR0263 (herein designated as 
UNQ230 (DNA34431-1177)] (SEQ ID NO:200) and the derived protein sequence for PR0263. 

The entire nucleotide sequence of UNQ230 (DNA34431-1177) is shown in Figure 73 (SEQ ID NO:200). 
35 Clone UNQ230 (DNA34431-1 177) contains a single open reading frame with an apparent translational initiation she 
at nucleotide positions 160-162 of SEQ ID NO300 and ending at the stop codon after the nucleotide at position 1 126- 
1 128 of SEQ ID NO:200 (Figure 73). The predicted polypeptide precursor is 322 amino acids long (Figure 74). 
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Clone UNQ230 (DNA34431-1177) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209399. 

Analysis of the amino acid sequence of the full-length PR0263 polypeptide suggests that portions of it 
possess significant homology to CD44 antigen, thereby indicating that PR0263 may be a novel cell surface adhesion 
molecule. 

5 EXAMPLE 34 : Isolation of cPNA Clones Encoding Human PRQ27Q 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described in 
Example 1 above, wherein the consensus sequence was designated herein as DNA35712. Based on the DNA35712 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the 
sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PRO270. 

10 Forward and reverse PCR primers were synthesized: 

forward PCR Primer (.fl) 5 '-^CTTGGATATTCGC ATGGGCCTAC-3 * (SEQ ID NO:208) 

fgrwartPCR primer (.£2) 5'-TGGAGACAATATCCCTGAGG-3' (SEQ ID NO:209) 

reverse PCR primer (.rn 5 '-AACAGTTGGCCAC AGC ATGGC AGG-3 1 (SEQ ID NO:210) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35712 

15 sequence which had the following nucleotide sequence 
hybridization probe 

S'^CATTCATGAGGAACTAGAACGGGACAA 
(SEQK>NO:211) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
20 by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 

encoding the PRO270 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of tire cDNA libraries was isolated from human fetal lung tissue. DNAseqracing 

of the clones isolated as described above gave the full-length DNA sequence for PRO270 [herein designated as 

UNQ237, DNA39510-1181] (SEQ ID NO:206) and the derived protein sequence for PRQ270. 
25 The entire nucleotide sequence of UNQ237, DNA39510-1181 is shown in Figure 75 (SEQ ID NO:206). 

Gone UNQ237 (DNA395 10-1 181) contains a single open reading frame with an apparent translation^ initiation site 

at n uc l eoti d e positions 3-5 and ending at the stop codon at nucleotide positions 891-893 (Fig. 75; SEQ ID NO:206). 

The predicted polypeptide precursor is 296 amino acids long (Fig. 76). Clone UNQ237 (DNA395 10-1 181) has been 

deposited with ATCC and is assigned ATCC deposit no. ATCC 209392. 
30 Analysis of the amino acid sequence of the fulHength PRO270 suggests mat portions of it possess significant 

homology to the tmoredoxm-protein, thereby indicating that the PRO270 protein may be a novel member of the 

thioredoxin family. 

EXAMPLE 35: Isolation of cDNA Hones Bncodinf Human Pttfffi71 
35 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example 1 above. This consensus sequence is herein designated DNA35737. Based on the DNA35737 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library mat contained the sequence of 



141 



WO 99/14328 



PCT/US98/19330 



interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0271 . 

Forward and reverse PCR primers were synthesized: 
forward PCR Primer I S'-TGCTTCGCTACrcCCCTC^' (SEQ ID NO:214) 
forward PCR primer 2 5'-TTCCCTTGTGGGTTGGAG-3' (SEQ ED NO:215) 
forward PCR primer 3 5 ' -AGGGCTGG AAGCC AGTTC-3 ' (SEQ ID NO:216) 
5 reverse PCR primer 1 5 '-AGCCAGTGAGGAAATGCG-3 ' (SEQ ID NO:217) 

reverse PCR primer 2 5'-TGTCCAAAGTACACACACCTGAGG-3' (SEQ ID NO:218) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35737 

sequence which had the following nucleotide sequence 

hy^ritongnpro^ 

10 5 ^ATGCCACGATCGCCAAGGTGGGACAGCTCTTTGCCGCCTGGAAG-B 1 (SEQ ID NO:219) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was men used to isolate clones 
encoding the PR0271 gene using die probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. DNAsequenan g 
15 of the clones isolated as described above gave the full-length DNA sequence for PR0271 [herein designated as 
UNQ238 (DNA39423-1182)] (SEQ ID NO:212) and the derived protein sequence for PR0271. 

The entire nucleotide sequence of UNQ238 (DNA39423-1 182) is shown in Figure 77 (SEQ ID NO:212). 
Clone UNQ238 (DNA39423-U82) contains a single open reading frame with an apparent translation^ initiation site 
at nucleotide positions 101-103 and ending at the stop codon at nucleotide positions 1181-1183 (Figure 77). The 
20 predicted polypeptide precursor is 360 amino acids long (Figure 78). Clone UNQ238 (DN A3 9423-1 182) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209387. 

Analysis of die amino acid sequence of the full-length PRQ271 polypeptide suggests that it possess 
significant homology to the proteoglycan link protein, thereby indicating that PR0271 may be a link protein homo log. 

25 EXAMPLE 36: Isolation of cDNA Clones Encoding Human PRCYm 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA36460. Based on the DNA36460 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained die sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0272. 

30 Forward and reverse PCR primers were synthesized: 

forward PCR primer (.fl) 5'-CGCAGGCCCTCATGGCCAGG-3' (SEQ ID NO:222) 
forward PCR primer (.£2) 5 , -GAAATCCTCGGTAATTGG-3' (SEQ ID NO 223) 

reverse PCR primer S'-GrGCGCGGrGCTCACAGCTCATC^' (SEQ ID NO:224) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA36460 

35 sequence which had the following nucleotide sequence 

5'-CCC(XCrcAGCGACGCTCCCCCATC^ (SEQ ID NO:225) 
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In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PGR primer pairs identified above. A positive library was then used to isolate clones 
encoding die PR0272 gene using the probe ohgomicleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal rung tissue. DNAseqtmang 
of the clones isolated as described above gave the full-length DNA sequence for PR0272 [herein designated as 
5 UNQ239 (DNA40620-1 183)] (SEQ ID NO:220) and the derived protein sequence for PR0272. 

The entire nucleotide sequence of UNQ239 (DNA40620-1183) is shown in Figure 79 (SEQ ID NO:220). 
Clone UNQ239 (DNA40620-1 183) contains a single open reading frame with an apparent trans larional initiation site 
at nucleotide positions 35-37 and ending at the stop codon at nucleotide positions 1019-1021 (Figure 79). The 
predicted polypeptide precursor is 328 amino acids long (Figure 80). Clone UNQ239 (DNA40620-1 183) has been 
10 deposited with ATCC and is assigned ATCC deposit no. ATCC 209388. 

Analysis of the amino acid sequence of the full-length PR0272 polypeptide suggests that portions of it 
possess significant homology to the human and mouse reticulocalbin proteins, respectively, thereby ind iting that 
PR0272 may be a novel reticulocalbin protein. 

IS EXAMPLE 37: Isolation of cDNA Clones Encoding Human PRQ294 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA35731. Based on the DNA35731 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0294. 

20 Forward and reverse PCR primers were synthesized: 

forward PCR primer (il) 5 l -TGGTCTCGCACACCGATC-3 , (SEQ ID NO:228) 

forward PCR primer (m S-CTGCTGTCCACAGGGGAGO' (SEQ ID NO:229) 

forward PCR primer f .O^ 5 , ^CTTGAAGCATACTGCTC-3 , (SEQ ID NO:230) 

forward PCR primer ( .f4^ 5'-GAGATAGCAATTTCCGCC-3' (SEQE>NO:231) 

25 revere PCR firmer (jl) 5 , -TTCCTCAAGAGGGCAGCC-3 l (SEQ ID NO:232) 

revere PCR primer (jr2) 5'-CTTGGC ACC AATGTCCGAG ATTTC-3 * 
(SEQIDNO:233) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35731 
sequence which had the following nucleotide sequence 

30 hyhri^atoD protoc 

5<KnxrrcAGGAAGGTCACGCGCGGGGCCTCCG^ 
(SEQ ID NO:234) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification wilh the PCR primer pairs identified above. A positive library was then used to isolate clones 
35 encoding the PRQ294 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal brain tissue . DNAsequerring 
of the clones isolated as described above gave the full-length DNA sequence for PRQ294 [herein designated as 
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UNQ257 (DNA40604-1187)) (SEQ ID NO:226) and the derived protein sequence for PR0294. 

The entire nucleotide sequence of UNQ257 (DNA40604-1187) is shown in Figure 81 (SEQ ID NO:226). 
Clone UNQ257 (DNA40604-1187) contains a single open reading frame with an apparent translanonal initiation site 
at nucleotide positions 396-398 and ending at the stop codon at nucleotide positions 2046-2048 (Figure 81). The 
predicted polypeptide precursor is 550 amino acids long (Figure 82). Clone UNQ257 (DNA40604-1187) has been 
5 deposited with ATCC and is assigned ATCC deposit no. 209394. 

Analysis of the amino acid sequence of the full-length PR0294 polypeptide suggests mat portions of it 
possess significant homology to portions of various collagen proteins, thereby indicating that PR0294 may be 
collagen-like molecule. 

10 EXAMPLE 38: Isolation of cDNA Clones Hncnrihy Hnimin pPO70S 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA35814. Based on the DNA35814 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0295. 

1 5 Forward and reverse PCR primers were synthesized: 

forward PCR primer f .fD 5 *-GC AGAGCGGAGATGC AGCGGCTTG-3 1 
(SEQ ID NO:238) 

forward PCR primer (m S'-CCCACrcATGTACTXKXAG^ (SEQ ID NO:239) 

forward PCR primer (.&) 5 ' -TTGGC AGCTTCATGG AGG-3 ' (SEQ ID NO:240) 

20 forward PCR primer (.f4) 5 • -cctgggc aaaaatgc aac-3 • (seq id NO:24i) 

reverse PCR prirner, trl) 5'-CTCCAGCTCCTGGCGCACCTCCTC-3' (SEQ ID NO:242) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35814 
sequence which had the following nucleotide sequence 
hybridization probe 

25 S'-GGCTCTCAGCTACCGCGCAGGAGCGAGGCCACCCTCAATGAGATG-S' 
(SEQ ID NO:243) 

In order to screen several libraries for a source of a foil-length clone, DNA from the libraries was screened 
by PCR amplifi c atio n with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PR0295 gene using the probe oligonucleotide and one of the PCR primers. 

30 RNA for construction of the cDNA libraries was isolated from human fetal hmg tissue. DN A seouaring 

of the clones isolated as described above gave the full-length DNA sequence for PR0295 [herein designated as 
UNQ258 (DNA38268-1 188)J (SEQ ID NO:235) and the derived protein sequence for PR0295. 

The entire nucleotide sequence of UNQ258 (DNA38268-1 188) is shown in Figure 83 (SEQ ID NO:235). 
Clone UNQ258 (DNA38268-1188) contains a single open reading frame with an apparent translarional initiation site 

35 at nucleotide positions 153-155 and ending at the stop codon at nucleotide positions 1202-1204 (Figure 83). The 
predicted polypeptide precursor is 350 amino acids long (Figure 84). Clone UNQ258 (DNA38268-1188) has been 
deposited with ATCC and is assigned ATCC deposit no. 209421. 
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Analysis of the amino acid sequence of the full-length PR0295 polypeptide suggests that portions of it 
possess significant homology to the integrin proteins, thereby indicating mat PR0295 may be a novel integrin. 

EXAMPLE 39: Isolation of cDNA Clones Encoding Human PRQ2Q3 

The extracellular domain (ECU) sequences (including the secretion signal, if any) of from about 950 known 
5 secreted proteins from the Swiss-Prot public protein database were used to search expressed sequence tag (EST) 
databases. The EST databases included public EST databases (e.g., GenBank) and a proprietary EST DNA database 
(UFESEQ™, Incyte Pharxnaceuticals, Palo Alto, CA). The search was performed using the computer program 
BLAST or BLAST2 (Altshul et al.. Methods in Enzvmologv 26fr4ffl-4«n (1996)) as a comparison of the ECD protein 
sequences to a 6 frame translation of the EST sequence. Those comparisons resulting in a BLAST score of 70 (or 
10 in some cases 90) or greater that did not encode known proteins were clustered and assembled into consensus DNA 
sequences with the program a phrap p (Phil Green, University of Washington, Seattle, Washington; 
http://bozeman . mbt.wasbington.edu/phrap.docs/phrap.htrnl). 

Based on an expression tag sequence designated herein as T08294 identified in the above analysis, 
oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 
15 2) for use as probes to isolate a clone of die full-length coding sequence for PR0293. 
A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5 * - AAC AAGGTAAG ATGCC ATCCTG-3 1 (SEQ ID NO:246) 
reverse PCR primer 5*-AAACTTGTCGATGGAGACCAGCTC-3 ' (SEQ ID NO:247) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the expression sequence tag which 
20 had the following nucleotide sequence 

teyjferjdiaflpj probe. 

5 '-AGGGGCHXjC AAAGCCTGGAGAGCCTCTCCT^ ' (SEQ ID NO:248) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
25 encoding the PR0293 gene using die probe oligonucleotide and one of the PCR primers. 

RNA for construction of die cDNA libraries was isolated from human fetal brain tissue. DNAseonenring 
of the clones isolated as described above gave the full-length DNA sequence for PR0293 [herein designated as 
UNQ256 (DNA37151-1193)] (SEQ ID NO:244) and the derived protein sequence for PRG293. 

The entire nucleotide sequence of UNQ2S6 (DNA37151-1193) is shown in Figures 85A-B (SEQ ID 
30 NO:244). Clone UNQ256 (DNA37151-1 193) contains a single open reading frame with an apparent translational 
initiation site at nucleotide positions 881-883 and ending at the stop codon after nucleotide position 3019 of SEQ ID 
NO:244, Figures 85A-B). The predicted polypeptide precursor is 713 arnino acids long (Figure 86). Clone UNQ256 
(DNA37151-1 193) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209393. 

Analysis of the arnino acid sequence of die full-length PRQ293 polypeptide suggests that portions of it 
3 5 possess significant homology to die NLRR proteins , thereby indicating that PR0293 may be a novel NLRR protein. 
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EXAMPLE 40: Isolation of cDNA Clones Encoding Human PKCY>^ 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA33480. Based on the DNA33480 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0247. 
5 A pair of PCR primers (forward and reverse) were synthesized: 

forward PCR primer 5 '-CAACAATGAGGGCACCAAGC-3 ' (SEQ ID NO:251) 
reverse PCR primer 5 ^ATGGCrAGGTTCTOGAGGTTCIXj-S ' (SEQ ID NO:252) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA33480 expression 
sequence tag which had the following nucleotide sequence 
10 hyfrrjdizatjQn probe 

5 '-CAACCTGCAGGAGATTGACCrcAAGGACAACAACCnX^AAGACCATCG-3 ' (SEQ ID NO:253) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 

encoding the PR0247 gene using the probe oligonucleotide and one of the PCR primers. 
15 RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. DNAsequenang 

of the clones isolated as described above gave the full-length DNA sequence for PR0247 [herein designated as 

UNQ221 (DNA35673-1201)] (SEQ ID NO:249) and the derived protein sequence for PRQ247. 

The entire nucleotide sequence of UNQ221 (DNA35673-1201) is shown in Figures 89A-B (SEQ ID 

NO:249). Clone UNQ221 (DNA35673-1201) contains a single open reading frame with an apparent translational 
20 initiation site at nucleotide positions 80-82 of SEQ ID NO:249 and ending at the stop codon after nucleotide position 

1717 of SEQ ID NO:249 (Figures 89A-B). The predicted polypeptide precursor is 546 amino acids long (Figure 88). 

Clone UNQ221 (DNA35673-1201) has been deposited with ATCC and is assigned ATCC deposit no. 209418. 

Analysis of the ammo acid sequence of the roll-length PR0247 polypeptide suggests mat portions of it 

possess significant homology to the densin molecule and K1AA0231, thereby indicating that PR0247 may be a novel 
25 leucine rich repeat protein. 

BgAMHJLAl : Mation, of cDNA Clones Encoding Human PRO30?.. PRO303. PRCT 04, PRQ307 and PROra 
Consensus DNA sequences were assembled relative to other EST sequences using phrap as described in 
Example 1 above. These consensus sequences are herein designated DNA35953, DNA35955. DNA35958, 
30 DNA37160 and DNA30895. Based on the DNA35953 consensus sequence, oligonucleotides were synthesized: 1) 
to kientify by PCR a cDNA library mat contained the sequence of interest, and 2) for use as probes to isolate a clone 
of the full-length coding sequence for PRO302. 

PCR primers (forward and reverse) were synthesized: 
forward PCR primer 1 5 ' -GTCCGCAAGG ATGCCTAC ATGTTC-3 ' (SEQ ID NO:264) 
35 forward PCR prjjmei 2 5 '-GCAGAGGTGTCTAAGGTTG-3 ' (SEQ ID NO:265) 

reverse PCR primer 5 '-agcixttagacc aatgccagcttcc-3 ' (SEQ id NO:266) 
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Also, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35953 sequence which 
had the following nucleotide sequence 
ftYfrriliza tiott probe 

5*-<jCCACCAACrcCTGCAAGAACT (SEQ ID NO:267) 

In order to screen several Hbraries for a source of a full-length clone, DN A from the libraries was screened 
5 by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PRO302 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA hbraries was isolated from human fetal kidney tissue (IJB228). 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PRO302 
[herein designated as UNQ265 (DNA4O370-1217)] (SEQ ID NO:254) and the derived protein sequence for PRO302. 
10 The entire nucleotide sequence of UNQ265 (DNA40370-1217) is shown in Figure 89 (SEQ ID NO:254). 

Clone UNQ265 (DNA40370-1217) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 34-36 and ending at the stop codon at nucleotide positions 1390-1392 (Figure 89). The 
predicted polypeptide precursor is 452 amino acids long (Figure 90). Various unique aspects of the PRO302 protein 
are shown in Figure 90. Clone UNQ265 (DNA40370-1217) has been deposited with the ATCC on November 21, 
15 1997 and is assigned ATCC deposit no. ATCC 209485. 

Based on the DNA35955 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 
cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PRO303. 

A pair of PCR primers (forward and reverse) were synthesized: 
20 forward PCR ptjrner 5 '-GGGGAATTCACCCTATGACATTGCC-3 * (SEQ ID NO:268) 
revere PCR prirner 5 ' <JAATCCCCTGCAAGCATCAACTGG-3 ' (SEQ ID NO:269) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35955 
sequence which had the following nucleotide sequence: 

Mwfeatfon prpte 

25 5 '-GC ACCTCTC ACCTACACTAAAC ACATCCAGCCCATCT ' (SEQ ID NO:270) 

In order to screen several libraries tor a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PRO303 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue (LEB25). 
30 DNA sequencing of the dones isolated as described above gave die full-length DNA sequence for PRO303 

(herein designated as UNQ266 (DNA42551-1217)] (SEQ ID NO:256) and the derived protein sequence for PRO303. 

The entirc nucleotide sequence of UNQ266 (DNA4255 1-1217) is shown in Figure 91 (SEQ ID NO:256). 
Clone UNQ266 (DNA4255 1-1217) contains a single open reading frame with an apparent translational initiation site 
at iiickotide position The predicted 

35 polypeptide precursor is 314 amino acids long (Figure 92). Various unique aspects of die PRO303 protein are shown 
in Figure 92. Clone UNQ266 (DNA4255 1-1217) has been deposited on November 21 , 1997 with the ATCC and is 
assigned ATCC deposit no. ATCC 209483. 
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Based on the DNA35958 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 
cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PRO304. 

Pairs of PCR primers (forward and reverse) were synthesized: 
forward PCR Bprnej; I 5 '-GCGGAAGGGC AG AATGGG ACTCCAAG-3 1 (SEQ ID NO:271) 
5 forward PCR primer 2 5M:AGCCCTGCCACATGTGC-3' (SEQ ID NO:272) 
forward PCR primer 3 5 ' -TACTGGGTGGTC AGC AAC-3 * (SEQ ID NO:273) 
reverse PCR primer, 5 '-GGCGAAGAGCAGGGTGAGACCCCG-3 ' (SEQ ID NO:274) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35958 
sequence which had the following nucleotide sequence 

10 tobriferjfflpicft^ 

5 , -GCCCTCATCCTCTC^GGCAAATGCAGTTACAGCCCGGAGCCCGAC-3 , (SEQ ID NO:275) 

In order to screen several libraries for a source of a full-length clone, DN A from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PRO304 gene using die probe oligonucleotide and one of the PCR primers. 
15 RNA for construction of the cDNA libraries was isolated from 22 week human fetal brain tissue (LIB 153). 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PRO304 
[herein designated as UNQ267 (DNA39520-1217)] (SEQ ID NO:258) and die derived protein sequence for PRO304. 

Hie entire nucleotide sequence of UNQ267 (DNA39520-1217) is shown in Figure 93 (SEQ ID NO:258). 
Clone UNQ267 (DNA39520-1217) contains a single open reading frame with an apparent translation^ initiation site 
20 at nucleotide positions 34-36 and ending at the stop codon at nucleotide positions 1702-1704 (Figure 93). The 
predicted polypeptide precursor is 556 amino acids long (Figure 94). Various unique aspects of the PRO304 protein 
are shown in Figure 94. Clone UNQ267 (DNA39520-1217) has been deposited with ATCC on November 21, 1997 
and is assigned ATCC deposit no. ATCC 209482. 

Based on the DNA37160 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 
25 cDNA library that contained die sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PRO307. 

Pairs of PCR primers (forward and reverse) were synthesized: 
forward PCR primer. I 5 '-GGGCAGGGATTCCAGGGCTCC-3 * (SEQ ID NO:276) 
forward PCR primer 2 5 , -GGCTATGACAGCAGGTTC-3 1 (SEQ ID NO:277) 
30 forward PCR primer 3 5 '-TG AC AATGACCG ACC AGG-3 * (SEQ ID NO:278) 

reverse PCR priroer 5 ' -GCATCGC ATTGCTGGTAGAGC AAG-3 ' (SEQ ID NO:279) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from die consensus DNA37160 
sequence which had the following nucleotide sequence 

35 5^TTACAGTGCCCCCTGGAAArc^ (SEQ ID NO:280) 

In order to screen several libraries for a source of a full-length clone, DNA from die libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
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encoding the PRO307 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue (LJB229). 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PRO307 
(herein designated as UNQ270 (DNA41225-1217)] (SEQ ID NO:260) and the derived protein sequence for PRO307. 

The entire nucleotide sequence of UNQ270 (DNA41225-1217) is shown in Figure 95 (SEQ ID NO:260). 
5 Clone UNQ270 (DNA41225-1217) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 92-94 and ending at the stop codon at nucleotide positions 1241-1243 (Figure 95). The 
predicted polypeptide precursor is 383 amino acids long (Figure 96). Various unique aspects of the PRO307 protein 
are shown in Figure 96. Clone UNQ270 (DNA41225-1217) has been deposited with ATCC on November 21, 1997 
and is assigned ATCC deposit no. ATCC 209491 . 
10 Based on the DNA30895 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 

cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PR0343. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5 , -CGTCTCGAGCGCTCCATACAG^TCCCr^TGCCCCA-3 , (SEQ ID NO:281) 
15 reverse PCR primer 

S'-TGGAGGGGGAGCGGGATGCTTGTCTGGGCGACrCCGGGGGCC 
CCCTCATGTGCCAGGTGGA-3' (SEQ ID NO:282) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30895 

sequence which had the following nucleotide sequence 
20 hyhrifetiori probe 

S'^CCTCAGACCCTGCAGAAGCTGAAGGTTCCTATCATCGAC 

TCGGAAGTCTGCAGCC^iXJIXJTACrrGGCGGGGAGC 

GTGCCGGCTACT-3 ' (SEQ ID NO:283) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
25 by PCR amplification with the PCR primer pairs identified above. A positive library was men used to isolate clones 

encoding the PR0343 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue (UB26). 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0343 

[herein designated as UNQ302 (DNA433 18-1217)] (SEQ ID NO: 262) and die derived protein sequence for PR0343. 
30 The entire nucleotide sequence of UNQ302 (DNA43318-1217) is shown in Figure 97 (SEQ ID NO:262). 

Clone UNQ3Q2 (DNA433 184217) contains a single open reading frame with an apparent t ranslation al initiation site 

at nucleotide positions 53-55 and ending at the stop codon at nucleotide positions 1004-1006 (Figure 97). The 

predicted polypeptide precursor is 317 amino acids long (Figure 98). Various unique aspects of the PR0343 protein 

are shown in Figure 98. Clone UNQ302 PNA433 18-1217) has been deposited with ATCC on November 21, 1997 
35 and is assigned ATCC deposit no. ATCC 209481. 
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EXAMPLE 42: Isolation of cDNA Clones Encoding Human PRQ328 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA35615. Based on the DNA35615 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0328. 
5 Forward and reverse PCR primers were synthesized: 

forward PCR Primer 5 '-TCCTGC AGTTTCCTGATGC-3 ' (SEQ ID NO:286) 

reverse PCR primer 5 , -Cr^CATATIXK:ACACCAGTAAT^CG-3 , (SEQ ID NO:287) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35615 
sequence which had the following nucleotide sequence 

10 hybrifetjon prote 

S'-ATGAGGAGAAACGTTTGATCKjTGGAGCTC^ACAACCT 
(SEQ ED NO:288) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was men used to isolate clones 
15 encoding the PR0328 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0328 
[herein dreignatrri as UNQ289 (DNA40587-1231)] (SEQ ID NO:284) and the derived protein sequence for PR0328. 
The entire nucleotide sequence of UNQ289 (DNA40587-123 1) is shown in Figure 99 (SEQ ID NO:284). 
20 Clone UNQ289 (DNA405874231) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 15-17 and ending at the stop codon at nucleotide positions 1404-1406 (Figure 99). The 
predicted polypeptide precursor is 463 amino acids long (Figure 100). Clone UNQ289 (DNA40587-1231) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209438. 

Analysis of the amino acid sequence of the full-length PR0328 polypeptide suggests that portions of it 
25 possess significant homology to the human glioblastoma protein and to the cysteine rich secretory protein thereby 
indicating that PR0328 may be a novel glioblastoma protein or cysteine rich secretory protein. 

EXAMPLE 4* Isolation nf cDNA Clones FncnHHiy lW»n PROW PRQ331 or PRQ326 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

30 Example 1 above. This consensus sequence is herein designated DN A3 6685. Based on the DNA36685 consensus 
sequence, and Incyte EST sequence no. 2228990, oligonucleotides were synthesized: 1) to identify by PCR a cDNA 
library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding 
sequence for PR0335, PR0331 or PR0326. 

Forward and reverse PCR primers were synthesized for the determination of PR0335: 

35 tbTWdPCRpr^I 5'-<3GAACCGAATCTCAGCTA-3' (SEQ ID NO:295) 

forward PCR primer 5 * -CCTAAACTG AACTGG ACC A-3 ' (SEQ ID NO:296) 

forward PCR Primer 5 '-GGCTGGAGACACTG AACCT-3 ' (SEQ ID NO:297) 
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forward PGR prjmer, S'-ACAGCTGCACAGCrCAGAACAGTG^' (SEQ ID NO:298) 
reverse PCR, pprner 5 1 <T ATTCCCAGTATAAAAATTTTC-3 ' (SEQ ID NO:299) 
reverse PCR primer S'-GGGTCTTGGTGAATGAGG-S' (SEQ ED NO:300) 

reverse PCR primer 5'-GTGCCTCTCGGTTACCACCAATGG-3 ' (SEQ ID NO:301) 

Addinonalry, a synthetic oligonucleotide hybridization probe was constructed for the determination of PR0335 which 
5 had the following nucleotide sequence 
hybridization probe 

S^GGCCACTCTTGGACCGAACTGTAACCAAGGGAGAAACAG 
(SEQ ID NO:302) 

Forward and reverse PCR primers were synthesized for the determination of PR0331: 
10 forward PCR Primer 5 '-GCCrTrGACAACCTTCAGTCACrAGTGG-3 ' (SEQ ID NO:303) 
reverse fCR priffier. S'-CCCCATGTGTCCATGACTGTTCCC-S' (SEQ ID NO:304) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed for the determination of PR0331 which 
had the following nucleotide sequence 

hybridization probe 

15 5 ' -TACTGCCTC ATGACCTCTTCACT • 
(SEQ ID NO:305) 

Forward and reverse PCR primers were synthesized for the detenninauon of PR0326: 
forward PCR primer 5 '-ACTCCAAGGAAATCGGATCCGTTC-3 ' (SEQ ID NO:306) 
reverse PCR primer 5'-TTAGCAGCTGAGGATGGGCACAAC-3 ' (SEQ ID NO:307) 

20 Additionally, a synthetic oligonucleotide hybridization probe was constructed for the determination of PR0331 which 
had the following nucleotide sequence 

hyhrirtiTalinn pmhp 

5 ' -GCCTTC ACTXXjTTTGG ATGC ATTGG AGC ATCTAG AC ■ 
(SEQ ID NO:308) 

25 In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amp l i ficati on with the PCR primer pairs identified above. A positive library was men used to isolate clones 
encoding the PR0335, PR0331 or PR0326 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue (PR0335 and 
PR0326) and human fetal brain (PR0331). 
30 DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0335 , 

PR0331 or PR0326 [herein designated as SEQ ID NOS:289, 291 and 293, resrjectively; see Figures 103A-B, 105 
and 107, respectively], and the derived protein sequence for PR0335, PR0331 or PR0326 (see Figures 104, 106 
and 108, respectively; SEQ ID NOS290, 292 and 294, respectively). 

The entire nucleotide sequences are shown in Figures 103A-B, 105 and 107, deposited with the ATCC on 
35 June 2, 1998, November 7, 1997 and November 21, 1997, respectively. 

Analysis of the amino acid sequence of the full-length PR0335, PR0331 or PR0326 polypeptide suggests 
that portions of it possess significant homology to the LIG-1 pmtmn, thrahy nitrating that pprms PR0331 and 



WO 99/14328 



PCT/US98/19330 



PR0326 may be a novel LIG-1 -related protein. 

EXAMPLE 44; Isolation of cDNA clones Encodiny Human PRQ332 

Based upon an ECD homology search performed as described in Example 1 above, a consensus DNA 
sequence designated herein as DNA36688 was assembled. Based on the DNA36688 consensus sequence, 
5 otigonucleotides were synthesized to identify by PCR a cDN A library that contained the sequence of interest and for 
use as probes to isolate a clone of the full-length coding sequence for PR0332. 

A pair of PCR primers (forward and reverse) were synthesized: 
5 '-GCATTGGCCGCGAGACTTTGCC-3 ' (SEQ ID NO:311) 

5 '-GCGGCC ACGGTCCTTGGAAATG-3 ' (SEQ ID NO:312) 

10 A probe was also synthesized: 

5 '-TGGAGGAGCTCAACCTCAGCTACAACCGCATCACCAGCCCACAGG-3 * 
(SEQ ID NO:313) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR ampli fi cation with the PCR primer pair identified above. A positive library was then used to isolate clones 
15 encoding the PR0332 gene using the probe oligonucleotide and one of me PCR primers. 

RNA for construction of the cDNA libraries was isolated from a human fetal liver library (UB229). 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
DNA40982-1235 and the derived protein sequence for PR0332. 

The entire nucleotide sequence of DNA40982-1235 is shown in Figures 109A-B (SEQ ID NO:309). Clone 
20 DNA40982-1235 contains a single open reading frame (with an apparent translational initiation site at nucleotide 
positions 342-344, as indicated in Figures 109A-B). The predicted polypeptide precursor is 642 amino acids long, 
and has a calculated molecular weight of 72,067 (pi: 6.60). Clone DNA40982-1235 has been deposited with ATCC 
and is assigned ATCC deposit no. ATCC 209433. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PR03 32 shows about 
25 30-40% amino acid sequence identity with a series of known proteoglycan sequences, including, for example, 
fibrorrjrjdulin and fibromodulin precursor sequences of various species (FMOD.BOVIN, FMOD.CfflCK, FMOD 
RAT, FMOD^MOUSE, FMODJIUMAN, PJ136773), osteomodulin sequences (AB0001 14.1 , AB007848.1), decorin 
sequences (CFU83141J, OCU03394J, PJM2266, PJW2267, P.R42260, PJR89439), keratan sulfete proteoglycans 
(BTU48360_1, AF022890JL), corneal proteoglycan (AF022256_1), and bone/cartilage proteoglycans and 
30 proteoglycane precursors (PGS1.BOVTN, PGS2. MOUSE, PGS2.HUMAN). 

EXAMPLE 45: Isolation of cDN A clones Encoding Him»n PRQ334 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. Based on the consensus sequence, ,ohgonucleotides were synmesized: 1) to identify by PCR a 
35 cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PRQ334. 



152 



WO 99/14328 PCT/US98/19330 

Forward and reverse PCR primers were synthesized for the determination of PR0334: 
forward PGR primer 5 '^ATGGTTCCrcCTCAAGTGCCCTG-3 ' (SEQ ED NO:316) 
reverse PCR primer 5 '-TTGCACTTGTAGGACCC ACGTACG-3 1 (SEQ ID NO:317) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed for the determination of PR0334 which 
had the following nucleotide sequence 
5 hybridization probe 

S'^rTCATGGGAGGACCTGTGTAGATGTTGATGAATGTGCTACAG 
(SEQ ID NO:318) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 

10 encoding the PR0334 gene using the probe oligonucleotide and one of the PCR primers. 

Human fetal kidney cDNA libraries used to isolate the cDNA clones were constructed by standard methods 
using commercially available reagents such as those from Invitrogen, San Diego, CA. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0334 
[herein designated as DNA41379-1236] (SEQ ID NO:314) and the derived protein sequence for PR0334. 

15 The entire nucleotide sequence of DNA41379-1236 (also referred to as UNQ295) is shown in Figure 109 

(SEQ ID NO:314). Clone DNA41379-1236 contains a single open reading frame with an apparent translational 
initiation site at nucleotide positions 203-205 and ending at the stop codon at nucleotide positions 1730-1732 (Figure 
109). Hie predicted polypeptide precursor is 509 amino acids long (Figure 1 10). Clone DNA41379-1236 has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209488. 

20 Analysis of the amino acid sequence of the full-length PR0334 polypeptide suggests that portions of it 

possess significant homology to the fibulin and fibrillin proteins, thereby indicating that PR0334 may be a novel 
member of the EGF protein family. 

EXAMPLE 46: Isolation of cDNA Clones Encoding Human PR0346 

25 A consensus DNA sequence was identified using phrap as described in Example 1 above. Specifically, this 

consensus sequence is herein designated DNA38240. Based on the DNA38240 consensus sequence, oligonucleotides 
were synthesized: 1) to identify by PCR a cDNA library mat contained the sequence of interest and 2) for use as 
probes to isolate a clone of the full-length PR0346 coding sequence. 

RNA for construction of the cDNA libraries was isolated from human fetal liver. The cDNA libraries used 

30 to isolated tile cDNA clones were constructed by standard methods using commercially available reagents (e.g., 
Invitrogen, San Diego, CA; Ctontech, etc.) Hie cDNA was primed with oligo dT containing a NotI site, linked with 
blunt to Sail hemikinased adaptors, cleaved with Nod, sized appropriately by gel electrophoresis, and cloned in a 
defined orientation into a suitable cloning vector (such as pRKB or pRKD ; pRKSB is a precursor of pRK5D mat does 
not contain the Sfil site; see, Holmes et al.. Science, 25&1278-1280 (1991)) in the unique Xhol and NotI sites. 

35 A cDNA clone was sequenced in entirety. The entire nucleotide sequence of DNA44167-1243 is shown 

in Figure 111 (SEQ ID NO:319). Clone DNA441 67-1243 contains a single open reading frame with an apparent 
translational initiation she at nucleotide positions 64-66 (Fig. 113; SEQ ID NO:319). The predicted polypeptide 
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precursor is 450 amino acids long. Clone DNA44167-1243 has been deposited with ATCC and is assigned ATCC 
deposit no. ATCC 209434 (designation DNA44167-1243). 

Based on a BLAST, BLAST-2 and FastA sequence alignment analysis (using the ALIGN computer program) 
of the full-length sequence, PR0346 shows amino arid sequence identity to carcinoembryonic antigen (28%). 

The oligonucleotide sequences used in the above procedure were the following: 
5 OU2691 (38240.fl) 

5 , -GATCCTGTCACAAAGCCAGTGGTGC-3 f (SEQ ID NO:321) 
OU2693 (38240.rl) 

5 ' -C ACTGAC AGGGTTCCTC ACCCAGG-3 ' (SEQ ID NO:322) 

OU2692 (38240.pl) 

10 5 '-CTCCCTCTGGGCrGTGGAGTATGTXKjGGAACATC ' (SEQ ID NO:323) 

EXAMPLE 47: Isolation of cDNA Clones Encoding Him^ f^WM 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example 1 above. This consensus sequence is herein designated DNA35698. Based on the DNA35698 consensus 
15 sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contained the sequence of 

interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PRQ268. 
Forward and reverse PCR primers were synthesized: 

forward PCR primer 1 5 '-TGAGGTGGGCAAGCGGCGAAATG-3 ' (SEQ ID NO: 326) 

forward PCRprmrer2 5'-TATGTGGATCAGGACGTGCC-3' (SEQ ID NO:327) 
20 forward PCR primer 3 5 ' -TGC AGGGTTC AGTCTAG ATTG-3 ' (SEQ ID NO: 328) 

ygVCTSgPCRpTUBgr 5'-TTGAAGGACAAAGGCAATCTGCCAC-3 ' (SEQ ID NO:329) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35698 

sequence which had the following nucleotide sequence 

hyhriHirarin^ prnhf 

25 5 <XjAGTCTTGCAGTTCCCCTX^ (SEQ ID NO:330) 

In order to screen several libraries for a source of a full-length clone, DNA from me libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0268 gene using me probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal hmg tissue. DNAseo^enong 
30 of the clones isolated as described above gave the full-length DNA sequence for PR0268 [herein designated as 
UNQ235 (DNA39427-1179)] (SEQ ID NO:324) and the derived protein sequence for PR0268. 

The entire nucleotide sequence of UNQ235 (DNA39427-1179) is shown in Figure 113 (SEQ ID NO:324). 
Clone UNQ235 (DNA39427-1 179) contains a single open reading frame with an apparent translation^ initiation site 
at nucleotide positions 13-15 and ending at the stop codon at nucleotide positions 853-855 (Figure 113). The 
35 predicted polypeptide precursor is 280 amino acids long (Figure 114). Clone UNQ235 (DNA39427-1179) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209395. 
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Analysis of the amino acid sequence of the full-length PR0268 polypeptide suggests that it possess 
significant homology to protein disulfide isomerase, thereby indicating that PR0268 may be a novel protein disulfide 
isomerase. 

EXAMPLE 48 : Isolation of cDNA Clones Encoding Human PRO330 
5 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example 1 above. This consensus sequence is herein designated DNA35730. Based on the DNA3S730 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PRO330. 
Forward and reverse PCR primers were synthesized: 

10 forward PCR primer 1 5--CCAGGCACAATTTCCAGA-3' (SEQ ID NO:333) 
fprwartPCRpriinerZ S'-GGACCCTTCTGTCTGCCAGO' (SEQ ID NO:334) 
reverse PCR primer 1 5'-GGTCTCAAGAACnX^CTGTC-3 ' (SEQ ID NO:335) 
reverse PCR primer 2 5 '-ACACTC AGCATTGCCItjGTACTTG-3 ' (SEQ ID NO:336) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus sequence which had 

15 the following nucleotide sequence 
hyfrririi/mwin probe 

5 , -GGGCACATGACreACCnX3ATTrATGCAGA6AAA (SEQ ID NO:337) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PGR amplification with the PCR primer pair identified above . A positive library was then used to isolate clones 
20 encoding the PRO330 gene using die probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DMAsequencxng 
of the clones isolated as described above gave the full-length DNA sequence for PRO330 [herein designated as 
UNQ290 (DNA40603-1232)] (SEQ ID NO:331) and the derived protein sequence for PRO330. 

The entire nucleotide sequence of UNQ290 (DNA40603-1232) is shown in Figure 115 (SEQ ID NO:331). 
25 Clone UNQ290 (DNA40603-1232) contains a single open reading frame with an apparent translational ini tiatio n site 
at nucleotide positions 167-169 and ending at die stop codon at nucleotide positions 1766-1768 (Figure 115). The 
predicted polypeptide precursor is 533 amino acids long (Figure 116). Clone UNQ290 (DNA40603-1232) has been 
deposited with ATCC and is assigned ATCC deposit no.ATCC 209486 on November 21. 1997. 

Analysis of the amino acid sequence of die full-length PRO330 polypeptide suggests that portions of it 
30 possess significant homology to the mouse prolyl 4-hydroxylase alpha subunit protein, thereby indicating mat PRO330 
may be a novel prolyl 4-hydroxylase alpha subunit polypeptide. 

EXAMPLE 49: Isolation of cDNA Clones Encoding Human PRmin 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
35 Example 1 above. This consensus sequence is herein designated DNA40553. Based on the DNA40553 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PRO310. 



155 



WO 99/14328 



PCT/US98/19330 



Forward and reverse PCR primers were synthesized: 
forward PCR primer 1 S'-TCCCCAAGCCGTTCTAGACGCGG-S' (SEQ ID NO:342) 
forward PCR primer 2 5 , ^GGT^CT^CCTTGCACG-3 , (SEQ ID NO:343) 

reverse PCR primer 5 '-GCCC AAATGCCCTAAGGCGGTATACCCC-3 ' (SEQ ID NO:344) 

Additionally-, a synthetic oligonucleotide hybridization probe was constructed from the consensus sequence which had 
5 the following nucleotide sequence 
rybrirti^tfrri prnhe 

5 * -GGGTGTGATGCITGGAAGC ATTTTCIW • (SEQ ID NO: 345) 

In order to screen several libraries for a source of a foil-length clone, DNA from the libraries was screened 
by PGR arnptifiration with the PCR primer pair identified above. A positive library was then used to isolate clones 
10 encoding the PRO310 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNAsequenring 
of the clones isolated as described above gave the full-length DNA sequence for PRO310 [herein designated as 
DNA43046-1225 (SEQ ID NO:340) and the derived protein sequence for PRO310 (SEQ ID NO:341). 

The entire nucleotide sequence of DNA43046-1225 is shown in Figure 119 (SEQ ID NO: 340). Clone 
IS DNA43046-1225 contains a single open reading frame with an apparent trans lational initiation site at nucleotide 
positions 81-83 and ending at the stop codon at nucleotide positions 1035-1037 (Figure 119). The predicted 
polypeptide precursor is 318 amino acids long (Figure 120) and has a calculated molecular weight of approximately 
36,382 daltons. Clone DNA43046-1225 has been deposited with ATCC and is assigned ATCC deposit no. ATCC 
209484. 

20 Analysis of the amino acid sequence of the full-length PRO310 polypeptide suggests that portions of it 

possess homology to C. elegans proteins and to fringe, thereby indirating that PRO310 may be involved in 
development. 



EXAMPLE SO; Isolation nf cDNA clones Fnr^i nff ffrrrem PRQ33Q 
25 An expressed sequence tag (ESI) DNA database (LIFESEQ™, Incyte Pharmaceuticals, Palo Alto, CA) was 

searched and ESTs were identified An assembly of Incyte clones and a consensus sequence was formed using phrap 

as described in Example 1 above. 

Forward and reverse PCR primers were synthesized based upon the assembly-created consensus sequence: 

forward PCR p rimer 1 S'^KKjATGCAGGTGGTGTtJrCATGGGG-S' (SEQ ID NO:346) 
30 forward PCR primer 2 5 , -CCCTCATGTACCGGCTCC-3 , (SEQ ED NO:347) 

forward PCR primer 3 5 '-GTGTGAC ACAGCGTGGGC-3 * (SEQ ID NO:43) 

forward PCR primer 4 5'^ACCGGCAGGCTICTGCG-3' (SEQIDNO:44) 

reverse PCR primer 1 5 '-CAGC AGCTTC AGCCACCAGGAGTGG-3 ' (SEQIDNO:45) 

reverse PCR primer 2 5 '-CTGAGCCGTGGGCTGC AGTCTCGC-3 ' (SEQ ID NO:46) 
35 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus sequence which had 

the following nucleotide sequence 
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5 ' -CCGACTACGACTGGTrcrTTCATCATGCAGGATG ACACATATGTGC-3 ' (SEQ ID NO:47) 

Id order to screen several libraries for a source of a full-length clone, DNA from die libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was men used to isolate clones 
encoding the PR0339 gene using the probe oligonucleotide and one of the PCR primers. 
5 RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. A cDNA clone 

was sequenced in entirety. The entire nucleotide sequence of DNA43466-1225 is shown in Figure 117 (SEQ ID 
NO:338). Clone DNA43466-1225 contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 333-335 and ending at the stop codon found at nucleotide positions 2649-2651 (Figure 1 17; 
SEQ ID NO:338). The predicted polypeptide precursor is 772 amino acids long and has a calculated molecular 
10 weight of approximately 86,226 daltons. Clone DNA43466-1225 has been deposited with ATCC and is assigned 
ATCC deposit no. ATCC 209490. 

Based on a BLAST and FastA sequence alignment analysis (using the ALIGN computer program) of the full- 
length sequence, PR0339 has homology to C. elegans proteins and collagen-like polymer sequences as well as to 
fringe, thereby indicating that PR0339 may be involved in development or tissue growth. 

15 

EXAMPLE 51 : Isolation of cDNA Clones Encoding H im ^ pp p?44 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. Based on this consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA 
library that contained the sequence of interest and for use as probes to isolate a clone of the full-length coding 
20 sequence for PRQ244. 

A pair of PCR primers (forward and reverse) were synthesized: 
5 1 -TTC AGCnXTTGGG ATGTAGGG-3 ' (30923.fl) (SEQ ID NO:378) 
5 ' -TATTCCTACC ATTTCAC AAATCCG-3 * (30923.rl) (SEQ ID NO:379) 
A probe was also synthesized: 

25 5 '-GGAGGACTGTGCCACC ATGAGAGACIXJITC 1 (30923.pl) (SEQ ID 

NO:380) 

m order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened by PCR 
amplification wilh the PCR primer pair identified above. A positive library was men used to isolate clones encoding 
the PR0244 gene using the probe oligonucleotide and one of the PCR primers. 
30 RNA for construction of the cDNA libraries was isolated from a human fetal kidney library . DNA 

sequencing of the clones isolated as described above gave the full-length DNA sequence and the derived protein 
sequence for PR0244. 

Hie entire nucleotide sequence of PR0244 is shown in Figure 121 (SEQ ID NO:376). Clone DNA35668- 
1171 contains a single open reading frame wim an apparent translational initiation site at nucleotide positions 106-108 
35 (Fig. 121). The predicted polypeptide precursor is 219 amino acids 1^ Clone DNA35668-1171 has been deposited 
with ATCC (designated as DNA35663-1171) and is assigned ATCC deposit no. ATCC209371. The protein has a 
cytoplasmic domain (aa 1-20), a transmembrane domain (aa 21-46), and an extracellular domain (aa 47-219), wim 
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a C-lectin domain at aa 55-206. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PR0244 shows 
notable amino acid sequence identity to hepatic lectin galhis gallus (43%), HIC hpl20-binding C-type lectin (42%), 
macrophage lectin 2 (HUMHML2-1, 41%), and sequence PR32188 (44%). 

5 EXAMPLE 52: Use of PRO Polvpenride^Fnrnriinp Nnrfrir fcid as HvhridiTation Probes 

The following method describes use of a nucleotide sequence encoding a PRO polypeptide as a hybridization 

probe. 

DNA comprising the coding sequence of of a PRO polypeptide of interest as disclosed herein may be 
employed as a probe or used as a basis from which to prepare probes to screen for homologous DNAs (such as those 
10 encoding naturaUy^xxtirring variants of the PRO polypeptide) in human tissue cDNA libraries or human tissue 
genomic libraries. 

Hybridization and washing of filters containing either library DNAs is performed under the following high 
stringency conditions. Hybridization of radiolabeled PRO porypeptide-encoding nucleic acid-derived probe to the 
filters is performed in a solution of 50% formamide, 5x SSC, 0.1% SDS, 0.1% sodium pyrophosphate, 50 mM 
15 sodium phosphate, pH 6.8, 2x Denhardt's solution, and 10% dextran sulfate at 42°C for 20 hours. Washing of the 
filters is performed in an aqueous solution of O.lx SSC and 0.1 % SDS at 42°C. 

DNAs having a desired sequence identity with the DNA encoding full-length native sequence PRO 
polypeptide can then be identified using standard techniques known in the art. 

20 EXAMPLE 53: Expression of PRO Polypeptides in E coU 

This example illustrates preparation of anungrycosylated form of a desired PRO polypeptide by recombinant 
expression in E. coti. 

The DNA sapience encoding the desired PRO polypeptide is initially amplified using selected PCR primers. 
The primers should contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected 
25 expression vector. A variety of expression vectors may be employed. An example of a suitable vector is pBR322 
(derived from E. coti; see Bolivar et al.. Gene . 2:95 (1977)) which contains genes for ampicillin and tetracycline 
resistance. The vector is digested with restriction enzyme and dephosphorylated. The PCR amplified sequences are 
then hgatedinto the vector. The vector will preferably include sequences which encode for an antibiotic resistance 
gene, a top promoter, a poryhis leader (including the first six STTI codons, poryhis sequence, and enterokinase 
30 cleavage site), the specific PRO polypeptide coding region, lambda transcriptional terminator, and an argU gene. 

The ligation mixture is men used to transform a selected E. coti strain using the methods described in 
Sambrook et al., sjjpxa.. Transformants are identified by their ability to grow on LB plates and antibiotic resistant 
colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA sequencing. 
Selected clones can be grown overnight in liquid culture medium such as LB broth supplemented with 
35 antibiotics. The overnight culture may subsequently be used to inoculate a larger scale cultnre. The cells are then 
grown to a desired optical density, during which die expression promoter is turned on. 
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After culturing the ceDs for several more hours, the cells can be harvested by centrifugation. The cell pellet 
obtained by the centrifugation can be solubilized using various agents known in the an, and the sohibilized PRO 
polypeptide can then be purified using a metal chelating column under conditions that allow tight binding of the 
protein. 

PR0187, PR0317, PRO301, PR0224 and PR0238 were successfully expressed in E. coli in a poly-His 
5 tagged form, using the following procedure. The DNA encoding PR0187, PR0317, PRO301, PR0224 or PRQ238 
was initially amplified using selected PCR primers. The primers contained restriction enzyme sites which correspond 
to the restriction enzyme sites on the selected expression vector, and other useful sequences providing for efficient 
and reliable translation initiation, rapid purification on a metal chelation column, and proteolytic removal with 
enterokinase. The PCR-amplified, poly-His tagged sequences were then ligated into an expression vector, which 

10 was used to transform an E. coli host based on strain 52 (W31 10 ruhA(tonA) Ion galE rpoHts(htpRts) clpP(lacIq). 
Transformants were first grown in LB containing 50 mg/ml carbenicillin at 30°C with shaking until an O.D.600 of 
3-5 was reached. Cultures were then diluted 50-100 fold into CRAP media (prepared by mixing 3.57 g (NH^SO,, 
0.71 g sodium citrate-2H20, 1.07 g KC1, 5.36 g Difco yeast extract, 5.36 g Sheffield hycase SF in 500 mL water, 
as well as 110 mM MPOS, pH 7.3, 0.55% (w/v) glucose and 7 mM MgSO<) and grown for approximately 20-30 

15 hours at 30°C with shaking. Samples were removed to verify expression by SDS-PAGE analysis, and the bulk 
culture is centrifuged to pellet the cells. Cell pellets were frozen until purification and refolding. 

E. coli paste from 0.5 to 1 L fermentations (6-10 g pellets) was resuspended in 10 volumes (w/v) in7 M 
guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodium tetrathionate is added to make final 
concentrations of 0. 1M and 0.02 M, respectively, and the solution was stirred overnight at 4°C. This step results 

20 in a denatured protein with all cysteine residues blocked by sulfitolization. The solution was centrifuged at 40,000 
rpm in a Beckman Ultracentifiige for 30 mia The supernatant was diluted with 3-5 volumes of metal chelate column 
buffer (6 M guanidine, 20 mM Tris, pH 7.4) and filtered through 0.22 micron filters to clarify. Depending the 
clarified extract was loaded onto a 5 ml Qiagen Ni-NTA metal chelate column equilibrated in the metal chelate 
column buffer. The column was washed with additional buffer containing 50 mM imidazole (Calbiochem, Utrol 

25 grade), pH 7.4. Trie protein was chited with buffer containing 250 mM imidazole. Fractions containing the desired 
protein were pooled and stored at 4°C. Protein concentration was estimated by its absorbance at 280 nm using the 
calculated extinction coefficient based on its amino acid sequence. 

The proteins were refolded by diluting sample slowly into freshly prepared refolding buffer consisting of: 
20 mM Tris, pH 8.6, 0.3 M NaQ, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA. Refolding 

30 volumes were chosen so that the final protein concentration was between 50 to 100 micrograms/ml. The refolding 
solution was stirred gentry at 4°C for 12^36 hours. The refolding reaction was quenched by die addition of TFA to 
a final concentration of 0.4% (pH of approximately 3). Before further purification of the protein, the solution was 
filtered through a 022 micron filter and acetomtrile was added to 2-10% final concentration. The refolded protein 
was chromatography on a Poros Rl/H reversed phase column using a mobile buffer of 0 . 1 % TFA with ehition with 

35 a gradient of acetomtrile from 10 to 80%. Aliquots of fractions with A280 absorbance were analyzed on SDS 
polyacrylanride gels and fractions containing homogeneous refolded protein were pooled. Generally, the properly 
refolded species of most proteins are etuted at the lowest concentrations of acetomtrile since those species are the 
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most compact with their hydrophobic interiors shielded from interaction with the reversed phase resin. Aggregated 
species are usually etuted at higher acetonitrile concentrations. In addition to resolving misfolded forms of proteins 
from the desired form, the reversed phase step also removes endotoxin from the samples. 

Fractions containing the desired folded PR0187, PR0317, PRO301, PR0224 and PR0238 proteins, 
respectively, were pooled and the acetonitrile removed using a gentle stream of nitrogen directed at the solution. 
5 Proteins were formulated into 20 mM Hepes, pH 6.8 with 0. 14 M sodium chloride and 4% mannitol by dialysis or 
by gel filtration using G25 Superfine (Pharmacia) resins equilibrated in the formulation buffer and sterile filtered. 

EXAMPLE 54: Exnression of PRO Polypeptide in MafflmaKaa Cdls 

This example illustrates preparation of a glycosylated form of a desired PRO polypeptide by recombinant 

10 expression in mammalian cells . 

The vector, pRK5 (see EP 307,247, published March 15, 1989), is employed as the expression vector. 
Optionally, the PRO polypeptide-encoding DNA is ligated into pRK5 with selected restriction enzymes to allow 
insertion of the PRO polypeptide DNA using ligation methods such as described in Sambrook et al., supra . The 
resulting vector is called pRK5-PRO polypeptide. 

15 In one embod im e nt , the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 

grown to confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 fig pRK5-PRO polypeptide DNA is mixed with about 
1 fig DNA encoding the VA RNA gene (Thirnrnappaya et al. , £eU, 21:543 (1 982)] and dissolved in 500 pi of 1 mM 
Tris-HCl, 0.1 mM EDTA, 0.227 M Cad^ To this mixture is added, dropwise, 500 /il of 50 mM HEPES (pH 7.35), 

20 280 mM NaCl, 1.5 mM NaP0 4 , and a precipitate is allowed to form for 10 minutes at 25°C. The precipitate is 
suspended and added to the 293 cells and allowed to settle for about four hours at 37°C. The culture medium is 
aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are then washed with serum 
free medium, fresh medium is added and the cells are incubated for about 5 days. 

Approximately 24 hours after the trans fections, the culture merihim is removed and replaced with culture 

25 medium (alone) or culture medium containing 200 pCi/ml M S-cysteine and 200 pCi/ml "S-methionine. After a 12 
hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto a 15% SDS gel. 
The processed gel may be dried and exposed to film for a selected period of time to reveal the presence of PRO 
polypeptide. The cultures containing transacted cells may undergo further incubation (in serum free medium) and 
the medium is tested in selected bioassays. 

30 In an alternative technique, PRO polypeptide may be introduced into 293 cells transiently using the dextran 

sulfate method described by Sornparyrac et al., Proc. Natl. Acad. Sci.. 12:7575 (1981). 293 cells are grown to 
maximal density in a spinner flask and 700 pRK5-PR0 polypeptide DNA is added. The cells are first concentrated 
from the spinner flask by centrifugatkm and washed with PBS. The DNA-dextran precipitate is incubated on the cell 
pellet for four hours. The cells are treated with 20% glycerol for 90 seconds, washed with tissue culture medium, 

35 and re-introduced into the spinner flask containing tissue culture medium, 5 pg/ml bovine insulin and 0.1 jig/ml 
bovine transferrin. After about four days, the conditioned media is centrifuged and filtered to remove cells and 
debris. The sample containing expressed PRO polypeptide can then be concentrated and purified by any selected 
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method, such as dialysis and/or column chromatography. 

In another embodiment, PRO polypeptides can be expressed in CHO cells. The pRK5-PRO polypeptide 
can be transfected into CHO cells using known reagents such as CaP0 4 or DEAE-dextran. As described above, the 
cell cultures can be incubated, and the medium replaced with culture medium (alone) or medium containing a 
radiolabel such as *S-metMonine. After determining the presence of PRO polypeptide, the culture medium may be 
5 replaced with serum free medium. Preferably, the cultures are incubated for about 6 days, and then the conditioned 
medium is harvested. The medium containing the expressed PRO polypeptide can then be concentrated and purified 
by any selected method. 

Epitope-tagged PRO polypeptide may also be expressed in host CHO cells. The PRO polypeptide may be 
subcloned out of the pRK5 vector. The subclone insert can undergo PCR to ruse in frame with a selected epitope 

10 tag such as a poly-his tag into a Bacutovirus expression vector. The poly-his tagged PRO polypeptide insert can then 
be subcloned into a SV40 driven vector containing a selection marker such as DHFR for selection of stable clones. 
Finally, the CHO cells can be transfected (as described above) with the SV40 driven vector. Labeling may be 
performed, as described above, to verify expression. The culture medium containing the expressed poly-His tagged 
PRO polypeptide can then be concentrated and purified by any selected method, such as by Ni 2+ -chelate affinity 

IS chromatography. 

PR0211, PR0217, PRO230, PR0219, PR0245, PRQ221, PR0258, PRO301, PR0224, PR0222, PR0234, 
PR0229, PR0223, PR0328 and PR0332 were successfully expressed in CHO cells by both a transient and a stable 
expression procedure. In addition, PR0232, PR0265, PR0246, PR0228, PR0227, PRO220, PR0266, PR0269, 
PR0287, PR0214, PR0231, PR0233, PRQ238, PR0244, PR0235, PR0236, PR0262, PR0239, PR0257, 

20 PRO260, PRQ263, PRO270, PRQ271, PR0272, PR0294, PR0295, PR0293, PR0247, PRO303 and PR0268 were 
successfully transiently expressed in CHO cells. 

Stable expression in CHO cells was performed using the following procedure. The proteins were expressed 
as an IgG construct (inimunoadhesin), in which the coding sequences for the soluble forms (e.g. extracellular 
domains) of the respective proteins were fused to an IgGl constant region sequence containing the hinge, CH2 and 

25 CH2 domains and/or is a poly-His tagged form. 

Following PCR amplification, the respective DNAs were subcloned in a CHO expression vector using 
standard techniques as described in Ausubel et al., Current Protocols of Molecular Biology, Unit 3.16, John Wiley 
and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5' and 3' of the DNA 
of interest to allow the convenient ghnttil^g of cDNA's. The vector used expression in CHO cells is as described 

30 in Lucas et at., Nucl. Adds Res. 24: 9 (1774-1779 (1996), and uses the SV40 early promoter/enhancer to drive 
expression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR expression permits selection for 
stable maintenance of the plasmid following transfection. 

Twelve micrograms of the desired plasmid DNA were introduced into approximately 10 million CHO cells 
using commercially available transaction reagents Superrect* (Quiagen), Dosper* or Fugene* (Boehringer Mannheim). 

35 The cells were grown and described in Lucas et al. , supra. Approximately 3 x 10* 7 cells are frozen in an ampule for 
further growth and production as described below . 

161 



WO 99/14328 



PCT/US98/19330 



The ampules containing the plasmid DNA were thawed by placement into water bath and mixed by 
vortexing. The conlenis were pipetted into a centrifuge tube containing 10 mLs of media and centrifuged at 1000 rpm 
for 5 minutes. The supernatant was aspirated and the cells were resuspended in 10 mL of selective media (0.2 /an 
filtered PS20 with 5% 0.2 pm diafiltered fetal bovine serum). The cells were then aliquoted into a 100 mL spinner 
containing 90 mL of selective media. After 1-2 days, the cells were transferred into a 250 mL spinner filled with 
5 150 mL selective growth medium and incubated at 37°C. After another 2-3 days, a 250 mL, 500 mL and 2000 mL 
spinners were seeded with 3 x 10 5 cells/mL. The cell media was exchanged with fresh media by centrifugation and 
resuspension in production medium. Although any suitable CHO media may be employed, a production medium 
described in US Patent No. 5,122,469, issued June 16, 1992 was actually used. 3L production spinner is seeded at 
1.2 x 10 6 cells/mL. On day 0, the cell number pH were determined. On day 1, the spinner was sampled and 

10 sparging with filtered air was commenced. On day 2, the spinner was sampled, the temperature shifted to 33°C, and 
30 mL of 500 g/L glucose and 0.6 mL of 10% antifbam (e.g., 35% polydimethylsiloxane emulsion, Dow Corning 
365 Medical Grade Emulsion). Throughout the production, pH was adjusted as necessary to keep at around 7.2. 
After 10 days, or until viability dropped below 70%, the cell culture was harvested by centrifugtion and filtering 
through a 0.22 fan filter. The filtrate was either stored at 4°C or immediately loaded onto columns for purification. 

15 For the poly-His tagged constructs, the proteins were purified using a Ni-NTA column (Qiagen). Before 

purification, imidazole was added to the conditioned media to a concentration of 5 mM. The conditioned media was 
pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCl and 5 mM 
imidazole at a flow rate of 4-5 ml/mm. at 4°C. After loading, the column was washed with additional equilibration 
buffer and the protein eluted with equilibration buffer containing 0.25 M imidazole. The highly purified protein was 

20 subsequently desalted into a storage buffer containing 10 mM Hepes, 0.14 M NaCl and 4% marmitoi, pH 6.8, with 
a 25 ml G25 Superfine (Pharmacia) column and stored at -80°C. 

Immunoadhesin (Fc containing) constructs of were purified from the conditioned media as follows. The 
conditioned medium was pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 mM 
Na phosphate buffer, pH 6.8. After loading, the column was washed extensively with equilibration buffer before 

25 etntion with 100 mM citric acid, pH 3.5. The ehned protein was immediately neutralized by collecting 1 ml fractions 
into tubes containing 275 jiL of 1 M Tris buffer, pH 9. The highly purified protein was subsequently desalted into 
storage buffer as described above for the poly-His tagged proteins. The homogeneity was assessed by SDS 
poryacrylamide gels and by N-terminal amino acid seqiiencing by Edman degradation. 

PRQ211, PRQ217, PRO230, PRQ232, PR0187, PRQ265, PR0219, PR0246, PR0228, PR0533, PR0245, 

30 PR0221, PRQ227, PRO220, PR0258, PR0266, PR0269, PRQ287, PR0214, PR0317, PRO301, PR0224, 
PR0222, PR0234, PRQ231, PR0229, PRQ233, PR0238, PRQ223, PRQ235, PR0236, PR0262, PR0239, 
PR0257, PRO260, PR0263, PRO270, PRQ271, PR0272, PR0294, PR0295, PR0293, PR0247, PRO304, 
PRO302, PRO307, PRO303, PR0343, PR0328, PR0326, PR0331, PR0332, PR0334, PR0346, PR0268, 
PRO330, PRO310 and PR0339 were also successfully transiently expressed in COS cells. 

35 
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EXAMPLE 55: Expression of PRO Polypeptides in Yeast 

The following method describes recombinant expression of a desired PRO polypeptide in yeast. 

First, yeast expression vectors are constructed for intracellular production or secretion of PRO polypeptides 
from the ADH2/GAPDH promoter. DNA encoding a desired PRO polypeptide, a selected signal peptide and the 
promoter is inserted into suitable restriction enzyme sites in the selected plasmid to direct intracellular expression of 
5 the PRO polypeptide. For secretion, DNA encoding the PRO polypeptide can be cloned into the selected plasmid, 
together with DNA encoding the ADH2/GAPDH promoter, the yeast alpha-factor secretory signal/leader sequence, 
and linker sequences (if needed) for expression of the PRO polypeptide. 

Yeast cells, such as yeast strain AB1 10, can then be transformed with the expression plasmids described 
above and cultured in selected fermentation media. The transformed yeast supernatants can be analyzed by 
10 precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels with 
Coomassie Blue stain. 

Recombinant PRO polypeptide can subsequently be isolated and purified by removing the yeast cells from 
the fermentation medium by cenrrifogation and men concentrating the medium using selected cartridge filters. The 
concentrate containing the PRO polypeptide may former be purified using selected column chromatography resins. 

15 

EXAMPLE 5fr Expression of PRO Porvpeptides in Baculovirus-Infected wt c*\u 

Hie following method describes recombinant expression of PRO polypeptides in Baculovirus-infected insect 

cells. 

The desired PRO polypeptide is fused upstream of an epitope tag contained with a baculovirus expression 

20 vector. Such epitope tags include poly-his tags and imnniix>globulin tags (like Fc regions of IgG). A variety of 
plasmids may be employed, including plasmids derived from commercially available plasmids such as pVL1393 
(Novagen). Briefly, the PRO polypeptide or the desired portion of the PRO polypeptide (such as the sequence 
encoding the extracellular domain of a transmembrane protein) is amplified by PCR with primers complementary to 
the 5' and 3' regions. The 5' primer may incorporate flanking (selected) restriction enzyme sites. The product is 

25 then digested with those selected restriction enzymes and subcloned into die expression vector. 

Recombinant baculovirus is generated by cc~transfecting the above plasmid and BaculoGold™ virus DNA 
(Priarmin^n) into Spodopterafru&perda ("Sf9") cells (ATCC CRL 171 1) using lipofectin (commercially available 
from GIBCO-BRL). After 4-5 days of incubation at 28°C, the released viruses are harvested and used for further 
amplifications. Viral infection and protein expression is performed as described by O'Reilley et al., Baculovirus 

30 expression vectors: A laboratory Manual, Oxford: Oxford University Press (1994). 

Expressed poly-his tagged PRO polypeptide can then be purified, for example, by Ni J+ -chelate affinity 
chrornaic^raphy as follows. Extracts are prepared from recombinant vunis-infected Sf9 cells as described by Rupert 
et aL, Nature, 3G2: 175-179 (1993). Briefly, Sf9 cells are washed, resuspended in sonication buffer (25 mL Hepes, 
pH 7.9; 12.5 mM MgCl,; 0.1 mM EDTA; 10% Glycerol; 0.1% NP-40; 0.4 M KC1), and sonicated twice for 20 

35 seconds on ice. The sonicates are cleared by c^ntrifugation, and the supernatant is diluted 50-fold in loading buffer 
(50 mM phosphate, 300 mM NaCl, 10% Glycerol, pH 7.8) and filtered through a 0.45 /mi filter. A Ni 2+ -NTA 
agarose column (commercially available from Qiagen) is prepared with a bed volume of 5 mL, washed with 25 mL 
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of water and equilibrated with 25 mL of loading buffer. The filtered cell extract is loaded onto the column at 0.5 mL 
per minute. The column is washed to baseline A^, with loading buffer, at which point fraction collection is started. 
Next, the column is washed with a secondary wash buffer (50 mM phosphate; 300 mM NaCl, 10% Glycerol, pH 
6.0), which elutes nonspecifically bound protein. After reaching baseline again, the column is developed with 
a 0 to 500 mM Imidazole gradient in the secondary wash buffer. One mL fractions are collected and analyzed by 
5 SDS-PAGE and silver staining or western blot with Ni 2+ -NTA-conjugated to alkaline phosphatase (Qiagen). 
Fractions containing the eluted His 10 -tagged PRO polypeptide are pooled and dialyzed against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc tagged) PRO polypeptide can be performed using known 
chromatography techniques, including for instance, Protein A or protein G column chromatography. 

PR0211, PRG217, PRO230, PR0187, PR0265, PR0246, PR0228, PR0533, PRQ245, PR0221, PRO220, 

10 PR0258, PR0266, PR0269, PR0287, PR0214, PRO301, PR0224, PR0222, PR0234, PR0231, PR0229, 
PR0235, PR0239, PR0257, PR0272, PR0294, PR0295, PR0328, PR0326, PR0331, PR0334, PR0346 and 
PRO310 were successfully expressed in baculovirus infected Sf9 or high5 insect cells. While the expression was 
actually performed in a 0.5-2 L scale, it can be readily scaled up for larger (e.g. 8 L) preparations. The proteins 
were expressed as an IgG construct (nmnunoadhesin), in which the protein extracellular region was fused to an IgGl 

15 constant region sequence containing the hinge, CH2 and CH3 domains and/or in poly-His tagged forms. 

Following PGR a mpl i fic a t ion, the respective coding sequences were subclone*! into a baculovirus expression 
vector (pb JH.IgG for IgG fusions and pb.PH.Hisx for poly-His tagged proteins), and the vector and Baculogold® 
baculovirus DNA (Pharmingen) were co-transfected into 105 Spodoptera frugiperda ("Sf9") cells (ATCC CRL 
1711), using Lipofectin (Gibco BRL). pb.PH.IgG and pb.PH.His are modifications of the commercially available 

20 baculovirus expression vector pVL1393 (Pharmingen), with modified polylinker regions to include the His or Fc tag 
sequences. The cells were grown in Hink's TNM-FH medium supplemented with 10% FBS (Hy clone). Cells were 
incubated for 5 days at 28 °C. The supernatant was harvested and subsequently used for the first viral amplification 
by infecting Sf9 cells in Hink's TNM-FH medium supplemented with 10% FBS at an approximate multiplicity of 
infection (MOI) of 10. Cells were incubated for 3 days at 28 °C. The supernatant was harvested and the expression 

25 of the constructs in the baculovirus expression vector was determined by batch binding of 1 ml of supernatant to 
25 mL of Ni-NTA beads (QIAGEN) for histidine tagged proteins or Protein-A Sepharose CL-4B beads (Pharmacia) 
for IgG tagged proteins followed by SDS-PAGE analysis comparing to a known concentration of protein standard 
by Coomassie blue staining. 

The first viral amplification supernatant was used to infect a spinner culture (500 ml) of Sf9 cells grown in 

30 ESF-921 medium (Expression Systems LLC) at an approximate MOI of 0.1. Cells were incubated for 3 days at 
28°C. The supernatant was harvested and filtered. Batch binding and SDS-PAGE analysis was repeated, as 
necessary, until expression of the spinner culture was confirmed. 

The conditioned medium from die trans fected cells (0.5 to 3 L) was harvested by centrifugation to remove 
the cells and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein construct were 

35 purified using a Ni-NTA column (Qiagen). Before purification, imidazole was added to the conditioned media to a 
concentration of 5 mM. The conditioned media were pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM 
Hepes, pH 7.4, buffer containing 0.3 M NaCl and 5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. After 
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loading, the column was washed with additional equilibration buffer and the protein eluted with equilibration buffer 
containing 0.25 M imidazole. Hie highly purified protein was subsequently desalted into a storage buffer containing 
10 mM Hepes, 0. 14 M NaCl and 4% inamritol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and stored 
at-80°C. 

Irmnunoadhesin (Fc containing) constructs of proteins were purified from the conditioned media as follows. 
5 The conditioned media were pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 
mM Na phosphate buffer, pH 6.8. After loading, the column was washed extensively with equilibration buffer before 
ehmon with 100 mM citric acid, pH 3.5. The eluted protein was immedia tely neutralized by collecting 1 ml fractions 
into tubes containing 275 mL of 1 M Tris buffer, pH 9. The highly purified protein was subsequently desalted into 
storage buffer as described above for the poly-His tagged proteins. The homogeneity of the proteins was verified by 
10 SDS poryacrylamide gel (PEG) electrophoresis and N-terminal amino acid sequencing by Edman degradation. 

EXAMPLE 57: Preparation of Antibodies mat Bin d to PRO Polypeptides 

This example illustrates preparation of monoclonal antibodies which can specifically bind to a PRO 
polypeptide. 

15 Techniques for producing the monoclonal antibodies are known in the art and are described, for instance, 

in Goding, supra . Immunogens mat may be employed include purified PRO polypeptide, fusion proteins containing 
the PRO polypeptide, and cells expressing recombinant PRO polypeptide on the cell surface. Selection of the 
immunogen can be made by the skilled artisan without undue experimentation. 

Mice, such as Balb/c, are immunized with the PRO polypeptide immunogen emulsified in complete Freund's 

20 adjuvant and injected subcutaneously or intraperitonealty in an amount from 1-100 micrograms. Alternatively, the 
immunogen is ernulsified in MPL-TDM adjuvant (Ribi Immunochemical Research, Hamilton, MT) and injected into 
the animal's hind foot pads. The immunized mice are men boosted 10 to 12 days later with additional immunogen 
emulsified in the selected adjuvant. Thereafter, for several weeks, the mice may also be boosted with additional 
immunizatio n injections. Serum samples may be periodically obtained from the mice by retro-orbital bleeding for 

25 testing in EUSA assays to detect ann-PRO polypeptide antibodies. 

After a suitable antibody titer has been detected, the animals "positive" for antibodies can be injected with 
a final intravenous mjection of PRO polypeptide. Tnree to four days later, the mice are sacrificed and the spleen cells 
are harvested. The spleen cells arc then fused (using 35% polyethylene glycol) to a selected murine myeloma cell 
line such as P3X63AgU.l, available from ATCC, No. CRL 1597. The fusions generate hybridoma cells which can 

30 men be plated in 96 well tissue culture plates containing HAT (hypoxanthine, aminopterm, and thymidine) medium 
to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an EUSA for reactivity against the PRO polypeptide. 
Determination of "positive" hybridoma cells secreting the desired monoclonal antibodies against the PRO polypeptide 
is within the skill in the art. 

35 The positive hybridoma cells can be injected intraperitoneal^ into syngeneic Balb/c mice to produce ascites 

containing the anti-PRO polypeptide monoclonal antibodies. Alternatively, the hybridoma cells can be grown in tissue 
culture flasks or roller bottles. Purification of the monoclonal antibodies produced in the ascites can be accomplished 
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using ammonium sulfate precipitation, followed by gel exclusion chromatography. Alternatively, affinity 
chromatography based upon binding of antibody to protein A or protein G can be employed. 

EXAMPIS 53: Chnngrip PRO Polypeptide 

PRO polypeptides may be expressed as chimeric proteins with one or more additional polypeptide domains 
S added to facilitate protein purification. Such purification facilitating domains include, but are not limited to, metal 
chelating peptides such as histidine-tryptophan modules that allow purification on immobilized metals, protein A 
domains that allow purification on immobilized immunoglobulin, and the d omain utilized in the FLAGS™ 
extension/affinity purification system (Immunex Corp., Seattle Wash.). The inclusion of a cleavable linke r sequence 
such as Factor XA or enterokinase (Invitrogen, San Diego Calif.) between the purification domain and the PRO 
10 polypeptide sequence may be useful to facilitate expression of DNA encoding the PRO polypeptide. 

EXAMPLE 59: Purification of PRO Polypeptides Usi ng Specific Antibodies 

Native or recombinant PRO polypeptides may be purified by a variety of standard techniques in the ait of 
protein purification. For example, pro-PRO polypeptide, mature PRO polypeptide, or pre-PRO polypeptide is 
15 purified by immunoafilnity chromatography using antibodies specific for die PRO polypeptide of interest In general, 
an immunoaffinity column is constructed by covalently coupling the anti-PRO polypeptide antibody to an activated 
chromatographic resin. 

Polyclonal immunoglobulins are prepared from immune sera either by precipitation with ammonium sulfate 
or by purification on immobilized Protein A (Pharmacia LKB Biotechnology, Piscataway, N.J.). likewise, 

20 monoclonal antibodies are prepared from mouse ascites fluid by ammonium sulfate precipitation or chromatography 
on immobilized Protein A. Partially purified immunoglobulin is covalently attached to a chromatographic resin such 
as CnBr-activated SEPHAROSE™ (Pharmacia LKB Biotechnology). The antibody is coupled to the resin, the resin 
is blocked, and the derivative resin is washed according to the manufacturer's instructions. 

Such an hnmunoafBnity column is utilized in the purification of PRO polypeptide by preparing a fraction 

25 from cells containing PRO polypeptide in a soluble form. This preparation is derived by solubilization of the whole 
cell or of a subcellular fraction obtained via differential ccntrifugation by the addition of detergent or by other 
methods well known in the art. Alternatively, soluble PRO polypeptide containing a sig nal sequence may be secreted 
m useful quantity into the medium in which the cells are grown. 

A soluble PRO polypeptide-coniarniiig preparation is passed over the immunoaffinity column, and the 

30 column is washed under conditions that allow the preferential absorbance of PRO polypeptide (e.g., high ionic 
strength buffers in the presence of detergent). Then, the column is ehrted under conditions that disrupt antibody /FRO 
polypeptide binding (e.g., a low pH buffer such as approximately pH 2-3, or a high concentration of a chao trope such 
as urea or thiocyanate ion), and PRO polypeptide is collected. 

35 EXAMPLE W: Pimp Scrrerrinr 

This invention is particularly useful for screening compounds by using PRO polypeptides or binding 
fragment thereof in any of a variety of drug screening techniques. The PRO polypeptide or fragment employed in 
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such a test may either be free in solution, affixed to a solid support, borne on a cell surface, or located intracelhilarly. 
One method of drug screening utilizes eukaryotic or prokaryotic host cells which are stably transformed with 
recombinant nucleic acids expressing the PRO polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. Such cells, either in viable or fixed form, can be used for standard binding 
assays. One.may measure, for example, the formation of complexes between PRO polypeptide or a fragment and the 
5 agent being tested. Alternatively, one can examine the dinmwtion in complex formation between the PRO polypeptide 
and its target cell or target receptors caused by the agent being tested. 

Urns, the present invention provides methods of screening for drugs or any other agents which can affect 
a PRO porypeptide-associated disease or disorder. These methods comprise contacting such an agent with an PRO 
polypeptide or fragment thereof and assaying (I) for the presence of a complex between the agent and the PRO 

1 0 polypeptide or fragment, or fii) for the presence of a complex between the PRO polypeptide or fragment and the cell, 
by methods well known in the art In such competitive binding assays , the PRO polypeptide or fragment is typically 
labeled. After suitable incubation, free PRO polypeptide or fragment is separated from that present in bound form, 
and the amount of free or uncomplexed label is a measure of the ability of the particular agent to bind to PRO 
polypeptide or to interfere with the PRO polypeptide/cell complex. 

15 Another technique for drug screening provides high throughput screening for compounds having suitable 

binding affinity to a polypeptide and is described in detail in WO 84/03564, published on September 13, 1984. 
Briefly stated, large numbers of different small peptide test compounds are synthesized on a solid substrate, such as 
plastic pins or some other surface. As applied to a PRO polypeptide, the peptide test compounds are reacted with 
PRO polypeptide and washed. Bound PRO polypeptide is detected by methods well known in the an. Purified PRO 

20 polypeptide can also be coated directly onto plates for use in the aforementioned drug screening techniques. In 
addition, non-neutralizing antibodies can be used to capture the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays in which neutralizing 
antibodies capable of binding PRO polypeptide specifically compete with a test compound for binding to PRO 
polypeptide or fragments thereof. In this manner, the antibodies can be used to detect the presence of any peptide 

25 which shares one or more antigenic determinants with PRO polypeptide. 

EXAMPLE 61: Rational Drug Desipn 

The goal of rational drug design is to produce structural analogs of biologically active polypeptide of interest 
(Le. 9 a PRO polypeptide) or of small molecules with which they interact, e.g., agonists, antagonists, or inhibitors. 
30 Any of these examples can be used to fashion drugs which are more active or stable forms of the PRO polypeptide 
or which enhance or interfere with the function of the PRO polypeptide in vivo (c.f. , Hodgson, Bio/Technnlogv. 2: 
19-21 (1991)). 

m one approach, the three-drrnensional structure of the PRO polypeptide, or of an PRO polypeptide-irihibitor 
complex, is determined by x-ray crystallography, by computer modeling or, most typically, by a combination of the 
35 two approaches. Both the shape and charges of the PRO polypeptide must be ascertained to elucidate the structure 
and to determine active site(s) of the molecule. Less often, useful information regarding the structure of the PRO 
polypeptide may be gained by modeling based on the structure of homologous proteins. In both cases, relevant 
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structural information is used to design analogous PRO polypeptide-like molecules or to identify efficient inhibitors. 
Useful examples of rational drug design may include molecules which have improved activity or stability as shown 
by Braxton and Wells, Bjochgmjsttx 21:7796-7801 (1992) or which act as inhibitors, agonists, or antagonists of 
native peptides as shown by Athauda et al. , J. Biochem. . 113:742-746 (1993). 

It.is also possible to isolate a target-specific antibody, selected by functional assay, as described above, and 
5 then to solve its crystal structure. This approach, in principle, yields a pharmacore upon which subsequent drug 
design can be based. It is possible to bypass protein crystallography altogether by generating anti-idiotypic antibodies 
(anrHds) to a functional, pharmacologically active antibody. As a mirror image of a mirror image, the binding site 
of the anti-ids would be expected to be an analog of the original receptor. The anti-id could men be used to identify 
and isolate peptides from banks of chemically or biologically produced peptides. The isolated peptides would then 
10 act as the pharmacore. 

By virtue of the present invention, sufficient amounts of the PRO polypeptide may be made available to 
perform such analytical studies as X-ray crystallography. In addition, knowledge of the PRO polypeptide amino acid 
sequence provided herein will provide guidance to those employing computer modeling techniques in place of or in 
addition to x-ray crystallography. 

15 

EXAMPLE 62: Diagnostic Test Using PRQ317 Porvpeiitide- Soecific Antibodies 

Particular anti-PR0317 polypeptide antibodies are useful for the diagnosis of prepathologic conditions, and 
chronic or acute diseases such as gynecological diseases or ischemic diseases which are characterized by differences 
in the amount or distribution of PR0317. PRQ317 has been found to be expressed in human kidney and is thus likely 
20 to be associated with abnormalities or pathologies which affect this organ. Further, since it is so closely related to 
EBAF-1 , it is likely to affect the endometrium and other genital tissues. Further, due to library sources of certain 
ESTs, it appears that PR0317 may be involved as well in forming blood vessels and hence to be a modulator of 
angiogenesis. 

Diagnostic tests for PR0317 include methods utilizing the antibody and a label to detect PR03 17 in human 
25 body fluids, tissues, or extracts of such tissues. The polypeptide and antibodies of the present invention may be used 
with or without modification. Frequently, the polypeptide and antibodies will be labeled by joining them, either 
covalentry or noncovalentry , with a substance which provides for a detectable signal. A wide variety of labels and 
conjugation techniques are known and have been reported extensively in both the scientific and patent literature. 
Suitable labels include radionuclides, enzymes, substrates, co factors, inhibitors, fluorescent agents, chemihiminescent 
30 agents, magnetic particles, and the like. Patents teaching the use of such labels include U.S. Pat. Nos. 3,817,837; 
3,850,752; 3,939,350; 3,996345; 4 ,277,437; 4,275,149; and 4,366,241. Also, recombinant immunoglobulins may 
be produced as shown in U.S. Pat. No. 4,816,567. 

A variety of protocols for measuring soluble or membrane-bound PRo317, using either polyclonal or 
monoclonal antibodies specific for that PR0317, are known in the art. Examples include enzyme-linked 
35 mmwnosorbent assay (EXJSA), tadioirrrmunoassay (RIA), radioreceptor assay (RRA), and fluorescent activated cell 
sorting (FACS). A two-site monoclonal-based immunoassay utilising monoclonal antibodies reactive to two 
non-interfering epitopes on PR0317 is preferred, but a competitive binding assay may be employed. These assays 
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arc described, among other places, in Maddox et al. J Exp. Med. . 15&1211 (1983). 

EXAMPLE 63: Identification of PRQ317 Receptor* 

Purified PR0317 is useful for characterization and purification of specific cell surface receptors and other 
binding molecules. Cells which respond to PR0317 by metabolic changes or other specific responses are likely to 
5 express a receptor for PR0317. Such receptors include, but are not limited to, receptors associated with and 
activated by tyrosine and serine/threonine kinases. See Kolodziejczyk and Hall, supra y for a review on known 
receptors for the TGF- superfamily . Candidate receptors for this superfamily rail into two primary groups, termed 
type I and type II receptors. Bom types are serine/threonine kinases. Upon activation by the appropriate ligand, type 
I and type Q receptors physically interact to form hetero-oligomers and subsequently activate intracellular signaling 

10 cascades, ultimately regulating gene transcription and expression. In addition, TGF- binds to a third receptor class, 
type HI, a membrane-anchored proteoglycan lacking the kinase activity typical of signal transducing molecules. 

PR0317 receptors or other PR0317-brnding molecules may be identified by interaction with radiolabeled 
PR0317. Radioactive labels may be incorporated into PR0317 by various methods known in the art. A preferred 
embodhuent is the labeling of primary amino groups in PR0317 with m l Bolton-Hunter reagent (Bolton and Hunter, 

IS Biochem. J.. 122:529 (1973)), which has been used to label other polypeptides without concomitant loss of biological 
activity (Hebert et al., J, BifiL Ctern,, 266:18989 (1991); McColl et al., J. Immunol. . 15Q:455(M555 (1993)). 
Receptor-bearing cells are incubated with labeled PR0317. The cells are then washed to removed unbound PR0317, 
and receptor-bound PR0317 is quantified. The data obtained using different concentrations of PR0317 are used to 
calculate values for the number and affinity of receptors. 

20 Labeled PR0317 is useful as a reagent for purification of its specific receptor. In one embodiment of affinity 

purification, PR0317 is covalently coupled to a chromatography column. Receptor-bearing cells are extracted, and 
the extract is passed over the column. The receptor binds to the column by virtue of its biological affinity for 
PR0317. The receptor is recovered from the column and subjected to N -terminal protein sequencing. This 

amittft acid 

sequence is then used to design degenerate oligonucleotide probes for cloning the receptor gene. 
25 In an alternative method, mRNA is obtained from receptor-bearing cells and made into a cDN A library . The 

library is trans fected into a population of cells, and those cells expressing the receptor are selected using fhiorcscently 
labeled PR0317. Hie receptor is identified by recovering and sequencing recombinant DNA from highly labeled 
cells. 

In another alternative method, antibodies are raised against the surface of receptor bearing cells, specifically 
30 monoclonal antibodies. The monoclonal antibodies are screened to identify those which inhibit the binding of labeled 
PR0317. These monoclonal antibodies are then used in affinity purification or expression cloning of the receptor. 

Soluble receptors or other soluble binding molecules are identified in a similar manner. Labeled PR0317 
is incubated with extracts or other appropriate materials derived from the uterus. After incubation, PR0317 
complexes larger than the size of purified PR0317 are identified by a sizing technique such as size-exclusion 
35 chromatography or density gradient centrifugation and are purified by methods known in the art. The soluble 
receptors or binding protein(s) are subjected to N-terrninal sequencing to obtain information sufficient for database 
identification, if the soluble protein is known, or for cloning, if the soluble protein is unknown. 
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EXAMPLE 64 : Deterioration of PROim-Induced Cellular R^p nmp 

The biological activity of PR0317 is measured, for example, by binding of an PR0317 of the invention to 
an PR0317 receptor. A test compound is screened as an antagonist for its ability to block binding of PR03 17 to the 
receptor. A test compound is screened as an agonist of the PR0317 for iis ability to bind an PR0317 receptor and 
influence the same physiological events as PR0317 using, for example, the KIRA-ELISA assay described by Sadick 
5 * <*l- . Anneal Ptohemfotry, 225:207-214 (1996) in which activation of a receptor tyrosine kinase is monitored 
by inmiuno-capture of the activated receptor and quantitation of the level of ligand-induced phosphorylation. The 
assay may be adapted to monitor PR0317-mduced receptor activation through the use of an PR0317 receptor-specific 
antibody to capture the activated receptor. These techniques are also applicable to other PRO polypeptides described 
herein. 

10 

EXAMPLE 65 : Use of PRQ224 for Screening CoTrmmnxk 

PR0224 is expressed in a cell stripped of membrane proteins and capable of expressing PR0224. Low 
density lipoproteins having a detectable label are added to the cells and incubated for a sufficient time for endocytosis. 
The cells are washed. The cells are then analysed for label bound to the membrane and within the cell after cell lysis . 
1 5 Detection of the low density lipoproteins within the cell deterrnines that PR0224 is within the family of low density 
lipoprotein receptor proteins. Members found within this family are then used for screening cornpounds which affect 
these receptors, and particularly the uptake of cholesterol via these receptors. 

EXAMPLE 66 : Ab ili ty Qf PRO PQlYrttTrtifet to Inhibit Vascular Endothelial G r owth Factor (VKGF1 Stimulated 
20 Proliferation of Endothelial Cell Growth 

The ability of various PRO polypeptides to inhibit VEGF stimulated proliferation of endothelial cells was 
tested. SpedficaDy, bovine adrenal cortical capillary endothelial (ACE) cells (from primary culture, maximum 12-14 
passages) were plated on 96-well microtiter plates (Amersham Life Science) at a density of 500 cells/well per 100 
ftL in low glucose DMEM, 10% calf serum, 2 mM grotamine, lx pen/strept and fungizone, supplemented with 3 

25 ng/mL VEGF. Controls were plated the same way but some did not include VEGF. A test sample of the PRO 
polypeptide of interest was added in a 100 jd volume for a 200 /d final volume. Cells were incubated for 6-7 days 
at37°C. The rnedia was aspirated and the cells washed lx with PBS. An acid phosphatase reaction rnixture (100 
jiL, 0.1M sodium acetate, pH 5.5, 0.1% Triton-100, 10 mM p-nitrophenyl phosphate) was added. After incubation 
for 2hours at 37°C, the reaction was stopped by addition of 10 pi IN NaOH. OD was measured on microtiter plate 

30 reader at 405 nm. Controls were no cells, cells alone, cells + FGF (5 ng/mL), cells + VEGF (3 ng/mL), cells + 
VEGF (3 ng/ml) + TGF-0 (1 ng/ml), and cells + VEGF (3ng/rnL) + LEF (5 ng/mL). (TGF-0 at a 1 ng/ml 
concentration is known to block 70-90% of VEGF stimulated cell proliferation.) 

The results were assessed by calauating the percentage inhibition of VEGF (3 ng/ml) stimulated cells 
proliferation, detennined by measuring acid phosphatase activity at OD405 nm, (1) relative to cells without 

35 sthnilation, and (2) relative to the reference TGF-p inhibition of VEGF stimulated activity. The results, as shown 
in Table 2 below, are mdkative of the utility of the PRO polypeptides in cancer therapy and specifically in imiibiting 
tumor autogenesis. The numerical values (relative inhibition) shown in Table 2 are (feterrnined by (donating the 
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ihen dividing mat percentage into the percent inhibition obtained by TGF-P at 1 ng/ml which is known to block 70- 
90% of VEGF stimulated cell proliferation. 



Table 2 

5 PRO NMne PRO Concentration Relative Tnhihffi ft n 

PR0211 0.01% 99 0 

PRQ211 0.01% 109 

PRQ211 0.1% 0 95 

FR0211 0.1% 67 0 

10 PR0211 1.0% 0 27 

PR0211 1.0% 20 0 

PR0217 0.01% 106 



PR0217 0.1% 
PR0217 1.0% 



PR0228 0.01% 
PR0228 0.1% 



PRQ245 0.48 nM 

40 PR0245 4.8 nM 

PR0245 48 nM 

PRQ221 0.01% 



0.84 
0.39 

15 PRQ217 2.5 pM 0.2 

PRQ217 25 nM 0 88 

PR0217 250 nM 0.58 

PR0187 0.01% 0 91 

PR0187 0.1% 0.82 

20 PR0187 1.0% 0 44 

PR0219 5.7 ,*M 0 61 

PR0219 57 nM 1 09 

PR0219 570 nM 0 97 

PR0246 0.01% 104 

25 PR0246 0.1% 1*0 

PR0246 1.0% 0 49 

PR0228 0.01% 0 99 

PR0228 0.1% 0 93 

PR0228 1.0% 0 57 

30 PR0228 0.01% 0.95 

0.98 
0.77 
0.88 



PRQ228 0.1% 

PR0228 1.0% 0.16 

35 PR0228 1.0% 0 48 

PR0245 0.01% 0/76 

PRQ245 0.1% 0.35 



^0245 1.0% 0.11 

1.03 
0.95 
0.49 
1.03 

PRQ221 0.01% 1 06 

PRQ221 0.1% 0.82 

45 PRQ221 0.1% 0 93 

PR0221 1.0% 0 31 

PRQ221 1.0% 0 43 

PR0258 0.01% 0 98 

PRQ258 0.01% 106 

50 PR0258 0.1% 0 95 

PR0258 0.1% 102 

PR0258 1.0% 0 6 

PR0258 1.0% 0 69 
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PRO Name 


PRO Concentration 


Relative Inhibit 


PRO301 


7.0 /iM 


1.02 


PRO301 


70 pM 


0.88 


PRO301 


700 nM 


0.44 


PRO301 . 


0.01% 


0.92 


PRO301 


0.1% 


0.85 


PRO301 


1.0% 


0.68 


PR0224 


0.01% 


101.0 


PR0224 


0.1% 


65.0 


PR0224 


1.0% 


23.0 


PR0272 


0.01% 


0.95 


PR0272 


0.1% 


0.57 


PR0272 


1.0% 


0.18 


PR0328 


0.01% 


0.98 


PR0328 


0.1% 


0.96 


PR0328 


1.0% 


0.6 


PR0331 


0.01% 


0.88 


PR0331 


0.1% 


0.82 


PR0331 


1.0% 


0.56 



10 



15 



20 

EXAMPLE 67: RetinaJ Neuron, Survival 

This example demonstrates mat PRO220 polypeptides have efficacy in enhancing die survival of retinal 
neuron cells. 

25 Sprague Dawley rat pups at postnatal day 7 (mixed population: glia and retinal neuronal types) are killed 

by decapitation following C0 2 anesthesia and die eyes are removed under sterile conditions. The neural retina is 
dissected away from the pigment epithelium and other ocular tissue and then dissociated into a single cell suspension 
using 0.25% trypsin in Ca 2+ , Mg^-free PBS. The retinas are incubated at 37°C for 7-10 minutes after which the 
trypsin is inactivated by adding 1 ml soybean trypsin inhibitor. The cells are plated at 100,000 cells per well in 96 

30 well plates in DMEM/F12 supplemented with N2 and with or without the specific test PRO polypeptide. Cells for 
all ejqjeriments are grown at 37°C in a water saturated atmosphere of 5% C0 2 . After 2-3 days in culture, cells are 
stained with calcem AM then fixed using 4% paraformaldehyde and stained with DAP1 for determination of total cell 
count The total cells (fluorescent) are quantified at 20X objective magnification using CCD camera and NIH image 
software for Macintosh. Fields in the well are chosen at random. 

35 The effect of various concentration of PRO220 polypeptides are reported in Table 3 below where percent 

survival is calculated by dividing the total number of calcem AM positive cells at 2-3 days in culture by the total 
number of D API-labeled cells at 2-3 days in culture. Anything above 30% survival is considered positive. 

Table 3 

40 PRO NfTOC PRQQyncentratipq Percent Survival 

PRO220 0.01% 2.4% 

PRQ220 0.01% 4.1% 

PRO220 0.1% 3.0% 

PRO220 0.1% 3.1% 

45 PRQ220 1.0% 72.4% 

PRO220 1.0% 42.1% 
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EXAMPLE 68: Rod Photoreceptor Survival 

This example demonstrates that PRO220 polypeptides have efficacy in enhancing the survival of rod 
photoreceptor cells. 

Sprague Dawley rat pups at 7 day postnatal (mixed population: glia and retinal neuronal cell types) are killed 
by decapitation following C0 2 anesthesis and the eyes are removed under sterile conditions. The neural retina is 
5 dissected away form die pigment epithelium and other ocular tissue and then dissociated into a single cell suspension 
using 0.25% trypsin in Ca 2+ , Mg* + -rree PBS. The retinas are incubated at 37°C for 7-10 minutes after which the 
trypsin is inactivated by adding 1 ml soybean trypsin inhibitor. The cells are plated at 100,000 cells per well in 96 
well plates in DMEM/F12 supplemented with N2 and with or without the specific test PRO polypeptide. Cells for 
all experiments are grown at 37°C in a water saturated atmosphere of 5% C02. After 2-3 days in culture, cells are 

10 fixed using 4% paraformaldehyde, and then stained using CellTracker Green CMFDA. Rho 4D2 (ascites or IgG 
1:100), a monoclonal antibody directed towards the visual pigment rhodopsin is used to detect rod photoreceptor cells 
by indirect immunofluorescence. The results are reported as % survival: total number of calcein/CellTracker - 
rhodopsin positive cells at 2-3 days in culture, divided by the total number of rhodopsin positive cells at time 2-3 days 
in culture. The total cells (fluorescent) are quantified at 20x objective magnification using a CCD camera and NIH 

IS image software for Macintosh. Fields in the well are chosen at random. 

The effect of various concentiation of PRO220 polypeptides are reported in Table 4 below. Anything above 
10% survival is considered positive.. 



Table 4 

20 PRQName PRO Concentratjog Percent Surviva) 

PRO220 0.01% 0.0% 

PRO220 0.1% 0.0% 

PRO220 2.0% 0.0% 

PRO220 10% 0.0% 

25 PRO220 20% 66.9% 

PRO220 1.0% 56.9% 

EXAMPLE 69 : Induction of Endothelial Cell Apop tnsis 

The ability of PR0228 polypeptides to induce apoptosis in endothelial cells was tested in human venous 
30 umbilical vein endothelial cells (HUVEC, Cell Systems), using a 96-well format, in 0 % serum media supplemented 

with 100 ng/ml VEGF. (As HUVEC cells are easily dislodged from the plating surface, all pipetting in the wells 

must be done as gently as practicable.) 

The media was aspired and the cells washed once with PBS. 5 ml of 1 x trypsin was added to the cells in 

a T-175 flask, and the cells were allowed to stand until they were released from the plate (about 5-10 minutes). 
35 Trypsirnzation was stopped by adding 5 ml of growth media . The cells were spun at 1000 rpm for 5 minutes at 4°C. 

The media was aspirated and die cells were resuspended in 10 ml of 10% serum complemented medium (Cell 

Systems), 1 x perm/strep. 

The cells were plated on 96-well microtiter plates (Amersham Life Science, cytostar-T scintillating 
microplate, RPNQ160, sterile, tissue-culture treated, individually wrapped), in 10% serum (CSG-medium, Cell 
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Systems), at a density of 2 x 10 4 cells per well in a total volume of 100 p\. The PR0228 polypeptide was added in 
triplicate at dilutions of 1 %, 0.33% and 0.1 1 % . Wells without cells were used as a blank and wells with cells only 
as a negative control. As a positive control 1:3 serial dilutions of 50 /tl of a 3x stock of staurosporine were used. 
The ability of the PR0228 potypeptide to induce apoptosis was determined using Aimexin V, a member of the calcium 
and phospholipid binding proteins, to detect apoptosis. 
5 0.2 ml Annexin V - Biotin stock solution (100 pg/ml) were diluted in 4.6 ml 2 x Ca 2+ binding buffer and 

2.5% BSA (1:25 dilution). 50 ftte of the diluted Annexin V - Biotin solution were added to each well (except 
controls) to a final concentration of 1.0 pg/ml. The samples were incubated for 10-15 minutes with Annexin-Biotin 
prior to direct addition of "S-Streptavidin. M S-Streptavidin was diluted in 2x Ca 2 + binding buffer, 2.5 % BSA and 
was added to all wells at a final concetfration of 3 x 10 4 cpm/well. The plates were then sealed, centrifuged at 1000 
10 rpm for 15 minutes and placed on orbital shaker for 2 hours. The analysis was performed on 1450 Microbeta Trilux 
(Wallac). The results are shown in Table 5 below where percent above background represents the percentage amount 
of counts per minute above the negative controls. Percents greater than or equal to 30% above background are 
considered positive. 



15 Table 5 

PRQ Name PRQ Concentration Percent Above Backgmonrf 

PR0228 0.11% 0.7% 

PR0228 0.11% 47.6% 

PR0228 0.33% 92.2% 

20 PR0228 0.33% 123.7% 

PR0228 1.0% 51.4% 

PR0228 1.0% 95.3% 

EXAMPLE 70: PPP1 2 Cdl Uphibipoq 

25 This example dem onstrates that various PRO polypeptides have efficacy in inhibiting protein production by 

PDB12 pancreatic ductal cells. 

PDB12 pancreatic ductal cells are plated on fibronectin coated 96 well plates at 1 ,5x10 s cells per well in 100 
fiL/180 jiL of growth media. 100 /iL of growth media with the PRO polypeptide test sample or negative control 
lacking the PRO polypeptide is men added to well, for a final volume of 200 /aL. Controls contain growth medium 

30 containing a protein shown to be inactive in this assay. Cells are incubated for 4 days at 37°C. 20 jiL of Alamar Blue 
Dye (AB) is then added to each well and die flourescent reading is measured at 4 hours post addition of AB, on a 
microtiter plate reader at 530 nm excitation and 590 nm emission. The standard employed is cells without Bovine 
Pituitary Extract (BPE) and with various concentrations of BPE. Buffer or CM controls from unknowns are run 2 
times on each 96 well plate. 

35 The results from these assays are shown in Table 6 below wherein percent decrease in protein production 

is calculated by comparing the Alamar Blue Dye calculated protein concentration produced by die PRO pofypeptide- 
treated cells with die Alamar Blue Dye calculated protein concentration produced by the negative control cells. A 
percent decrease in protein production of greater than or equal to 25% as compared to the negative control cells is 
considered positive. 



174 



WO 99/14328 



PCT/US98/19330 



Table 6 

PRO Nfljne PRQQrentyatiQn Percent Decrease in Protein PirefacrioTi 



PR0211 


0.1% 


0.0% 


PR0211 


0.01% 


0.6% 


PR0211 


1.0% 


59.7% 


PR0287 


2.0% 


22.3% 


PR0287 


10% 


18.2% 


PR0287 


50% 


67.5% 


PR0287 


2.0% 


45.53% 


PR0287 


10% 


57.3% 


PR0287 


50% 


52.24% 


PRO301 


2.0% 


0.0% 


PRO301 


10% 


59.8% 


PRO301 


50% 


65.6% 


PR0293 


2.0% 


0.0% 


PRQ293 


10% 


40.4% 


PR0293 


50% 


56.7% 



EXAMPLE 71 : Stimulation of Adult Heart Hypertrophy 

This assay is designed to measure the ability of various PRO polypeptides to stimulate hypertrophy of adult 

20 heart. 

Ventricular myocytes freshly isolated from adult (250g) Sprague Dawley rats are plated at 2000 cell/well 
in 180 fjl volume. Cells are isolated and plated on day 1, the PRO polypeptide-conlaining test samples or growth 
medium only (negative control) (20 /d volume) is added on day 2 and the cells are then fixed and stained on day 5. 
After staining, cell size is visualized wherein cells showing no growth enhancement as compared to control cells are 
25 given a value of 0.0, cells showing small to moderate growth enhancement as compared to control cells are given 
a value of 1.0 and cells showing large growth enhancement as compared to control cells are given a value of 2.0. 
Any degree of growth enhancement as compared to the negative control cells is considered positive for the assay. 
The results are shown in Table 7 below. 



30 Table 7 

PRO Name PRO Concentration Growth Fnhanr ement Score 



PR0287 


20% 


1.0 


PR0287 


20% 


1.0 


PRO301 


20% 


1.0 


PRO301 


20% 


1.0 


PR0293 


20% 


1.0 


PR0293 


20% 


1.0 


PRO303 


20% 


1.0 


PRO303 


20% 


1.0 



40 

EXAMPLE 72: EBB12 CeH Proliferation 

This example de mons tra tes that various FRO polypeptides have efficacy in itvWing proliferation of PDB12 
pancreatic ductal cells. 

PDB12 pancreaiic ductal cells are plated on nljronecnn coated 96 well plates at 1.5x10 s cells per well in 100 
45 pL/180 fiL of growth media. 100 fjL of growth media with the PRO polypeptide test sample or negative control 
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lacking the PRO polypeptide is then added to well, for a final volume of 200 /iL. Controls contain growth medium 
containing a protein shown to be inactive in mis assay . Cells are incubated for 4 days at 37°C . 20 pL of Alamar Blue 
Dye (AB) is then added to each well and the flourescent reading is measured at 4 hours post addition of AB, on a 
microliter plate reader at 530 nm excitation and 590 nm emission. The standard employed is cells without Bovine 
Pituitary Extract (BPE) and with various concentrations of BPE. Buffer or growth medium only controls from 
5 unknowns are run 2 times on each 96 well plate. 

The results from these assays are shown in Table 8 below wherein percent increase in protein production 
is calculated by comparing the Alamar Blue Dye calculated protein concentration produced by the PRO polypeptide- 
treated cells with the Alamar Blue Dye calculated protein concentration produced by the negative control cells. A 
percent increase in protein production of greater man or equal to 25% as compared to the negative control cells is 
10 considered positive. 



Table 8 

PRQ Namp PRO Concentration Percent Increas e in Protein Production 

PRO301 2.0% 44.0% 

15 PRO301 10% 67.4% 

PRO301 50% 185.8% 

PRO303 2.0% 27.9% 

PRO303 10% 174.9% 

PRO303 50% 193.1% 

20 

EXAMPLE 73: Enhancement of Heart Neonatal Hy pertrophy Induced bv PRQ224 

This assay is designed to measure the ability of PRQ224 polypeptides to stimulate hypertrophy of neonatal 

heart. 

Cardiac myocytes from 1-day old Harlan Sprague Dawley rats were obtained. Cells (180 ^1 at 7.5 x lOVml, 
25 serum <0.1%, freshly isolated) are added on day 1 to 96-wett plates previously coated with DMEM/F12 + 4% FCS. 
Test samples containing the test PR0224 polypeptide or growth medium only (negative control) (20 pl/well) are added 
directly to die wells on day 1 . PGF (20 /uTwell) is then added on day 2 at final concenttation of lfr 6 M. The cells 
are then stained on day 4 and visually scored on day 5, wherein cells showing no increase in size as compared to 
negative controls are scored 0.0, cells showing a small to moderate increase in size as compared to negative controls 
30 are scored 1.0 and cells showing a large increase in size as compared to negative controls arc scored 2.0. The results 
are shown in Table 9 below. 



PRO Name PRO CfrncefflatiPB Growth Enhan cement Score 
35 PR0224 0.01% 0.0 
PR0224 0.1% 0.0 
PR0224 1.0% 1.0 

EXAMPLE 74 : In situ Hybridization 
40 In situ hybridization is a powerful and versatile technique for the detection and localization of nucleic acid 

sequences within cell or tissue preparations. It may be useful, for example, to identify sites of gene expression, 
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analyze the tissue distribution of transcription, identify and localize viral infection, follow changes in specific mRNA 
synthesis and aid in chromosome mapping. 

In situ hybridization was performed following an optimized version of the protocol by Lu and Gillett, Cell 
Vision 1:169-176 (1994), using PCR-generated ^P-labeled riboprobes. Briefly, formalin-fixed, paraffin-embedded 
human tissues were sectioned, deparaffinized, deproteinated in proteinase K (20 g/ml) for IS minutes at 37°C, and 
5 further processed for in situ hybridization as described by Lu and Gillett, supra. A p-P] UTP-labeled antisense 
riboprobe was generated from a PCR product and hybridized at 55°C overnight. The slides were dipped in Kodak 
NTB2 nuclear track emulsion and exposed for 4 weeks. 
"p-jjUboprote synthesis 

6.0 /d (125 mCi) of "P-UTP (Amersham BF 1002, SA <2000 Ci/mmol) were speed vac dried. To each 
10 tube containing dried "P-UTP, the following ingredients were added: 
2.0 pi 5x transcription buffer 
1.0/ilD1T(100mM) 

2.0 fil NTP mix (2.5 mM : 10 p; each of 10 mM GTP, CTP & ATP + 10 jd H 2 0) 
1.0jdUTP(50jiM) 
IS 1.0/dRnasin 

1.0 /il DNA template (lpg) 
1.0/dH 2 O 

1.0 /d RNA polymerase (for PCR products T3 = AS, T7 = S, usually) 

The tubes were incubated at 37°C for one hour. 1 .0 /d RQ1 DNase were added, followed by incubation 
20 at 37°C for 15 minutes. 90 pi TE (10 mM Tris pH 7.6/lmM EDTA pH 8.0) were added, and the mixture was 
pipetted onto DE81 paper. The remaining solution was loaded in a Microcon-50 ultrafiltration unit, and spun using 
program 10 (6 minutes). The filtration unit was inverted over a second tube and spun using program 2 (3 minutes). 
After the final recovery spin, 100 jd TE were added. 1 pi of the final product was pipetted on DE81 paper and 
counted in 6 ml of Biofluor II. 
25 The probe was run on a TBEAirea gel. 1-3 /d of the probe or 5 /d of RNA Mrk HI were added to 3 /d of 

loading buffer. After heating on a 95 °C heat block for three minutes, the gel was immediately placed on ice. The 
wells of gel were flushed, me sample loaded, and run at 180-250 volts for 45 minutes . The gel was wrapped in saran 
wrap and exposed to XAR film with an intensifying screen in -70°C freezer one hour to overnight 

30 A. r^tratment, of frozen sections 

The slides were removed from the freezer, placed on aluminium trays and thawed at room temperature for 
5 minutes. The trays were placed in 55°C incubator for five minutes to reduce condensation. The slides were fixed 
for 10 minutes in 4% paraformaldehyde on ice in the fume hood, and washed in 0.5 x SSC for 5 minutes, at room 
tenmerature (25 ml 20 x SSC +975 001801120). After deproteination in 0.5 /ig/ml proteinase K for 10 rninutes 

35 at 37°C (12.5 /d of 10 mg/ml stock in 250 ml prewarmed RNase-rree RNAse buffer), the sections were washed in 
0.5 x SSC for 10 minutes at room temperature. The sections were dehydrated in 70%, 95%, 100% ethanol, 2 
m in u te s each. 
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B. Pretreatment of paraffirH^fcdded section^ 

The slides were deparaffinized, placed in SQ H 2 0, and rinsed twice in 2 x SSC at room temperature, tor 
5 minutes each time. The sections were deproteinated in 20 jig/ml proteinase K (500 /d of 10 mg/ml in 250 ml 
RNase-rree RNase buffer; 37°C, 15 minutes) - human embryo, or 8 x proteinase K (100 /din 250 ml Rnase buffer, 
37°C, 30 minutes) - formalin tissues. Subsequent rinsing in 0.5 x SSC and dehydration were performed as described 
5 above. 

C. Prehvbridization 

The slides were laid out in a plastic box lined with Box buffer (4 x SSC, 50% formamide) - saturated filter 
paper. The tissue was covered with 50 pi of hybridization buffer (3. 75g Dextran Sulfete + 6 ml SQ H 2 0), vortexed 
and heated in the microwave for 2 minutes with the cap loosened. After cooling on ice, 18.75 ml formamide, 3.75 
10 ml 20 x SSC and 9 ml SQ H 2 0 were added, the tissue was vortexed well, and incubated at 42°C for 1-4 hours. 

D. Hybrjorzatiop 

1.0 x ltfcpm probe and 1.0 jd tRNA (50 mg/ml stock) per slide were heated at 95°C for 3 minutes. The 
slides were cooled on ice, and 48 /d hybridization buffer were added per slide. After vortexing, 50 /d "P mix were 
added to 50 p\ prehybridizanon on slide. The slides were incubated overnight at 55°C. 
15 E. Washes 

Washing was done 2 x 10 minutes with 2xSSC, EDTA at room temperature (400 ml 20 x SSC + 16 ml 
0.25M EDTA, V f =4L), followed by RNaseA treatment at 37°C for 30 minutes (500 pi of 10 mg/ml in 250 ml Rnase 
buffer = 20 jig/ml), The slides were washed 2 x 10 minutes with 2 x SSC, EDTA at room temperature. The 
stringency wash conditions were as follows: 2 hours at 55°C, 0.1 x SSC, EDTA (20 ml 20 x SSC + 16 ml EDTA, 
20 V f =4L). 

F. OKgonupleoafles 

In situ analysis was performed on a variety of DNA sequences disclosed herein. The oligonucleotides 
employed for these analyses are as follows. 

(1) DNA33QQ4-1131 (PRQ2171 

25 pi 5 '^XjATTCTAATACXjACTCACT ' (SEQ ID NO:348) 

p2 5 ' -CTATGAAATTAACCCTCACTAAAGGG * (SEQ ID NO:349) 

(2) PNA33«3-1136(PRO230) 

pi 5'^KjATTCTAATACGACTCACTATAGGGCGGCGA (SEQ ID NO:350) 

30 p2 5'<TATCAAATTAAC(XnTIACrAAAGGGACGAGG (SEQ ID NO:351) 

(3) PNA34435-n40fPRC«3^ 

pi S'-GGATTCTAATACGACTCACTATAGGGCACCCACGCGTCCGGCTGCIT-S^ (SEQ ID NO:352) 

p2 5 , <^ , ATGAAATTAACCCrcACTAAAGGGACGGGGGACACCACGGACCAGA-3 , (SEQ ID NO:353) 

35 
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(4) PNA35639-m72ffRQ346) 

pi 5 '-GGATTCTAATACGACTCACTATAGGGCTTGCTGCGGTIT^ * (SEQ ID NO: 354) 

p2 5 '^TTATGAAATTAACCCTCACTAAAGGGAGCTGCCG ATCCC ACTGCT ' (SEQ ID NO:355) 

(5) PNA4943g-1219(PRQ533) 

5 pi 5 '^GATTCTAATACGACTCACTATAGGGCGGATCCTGGCCGGCCTCTG-3 ' (SEQ ID NO:356) 

p2 5'^ATGAAATTAACCCrCACTAAAGGGAGCCCGGGC ATGGTCT ' (SEQ ED NO:357) 

(6) PNA35«iHHl (PRQ245) 

pi 5 * -GGATTCTAATACGACTC ACTATAGGGCGGGAAGATGGCG AGGAGGAG-3 ' (SEQ ID NO:358) 

10 p2 5 '^n^ATGAAATTAACCXTTCACTAAAGGGACCAAGGCCA ' (SEQ ID NO: 359) 

(7) PNA33Q89-1132(PRP«1) 

pi S'-CKjATTCTAATACGACTCACTATAGGGCT (SEQ ID NO: 360) 

p2 S'^TATCAAATTAACCCnCACTAAAGGGAGGGTACAATTAAGGGGTGGAT^ * (SEQ ID NO:361) 

15 

(8) PNA35918-U74fPRQ2S8) 

pi 5 ' ^G ATTCTAATACGACTCACTATAGGGCCCGCCTC ' (SEQ ED NO:362) 

p2 5 ' -CTATGAAATTAACCCTC ACTAAAGGGAGG ATTGCCGCGACCCTC AC AG-^ ' (SEQ ID NO:363) 

20 (9) PNA3228frim (PRQ314) 

pi 5 ' -GG ATTCTAATACGACTC ACTATAGGGCCCCTCCT ' (SEQ ID NO:364) 

p2 5 ' <n^ATG AAATTAACCCTCACTAAAGGGAGTGGTGGCCGCG ATTAT^ ' (SEQ ID NO:365) 

(10) PNA3323HH33 (PRQ224) 

25 pi 5'^jGATTCTAATACGACrcACTATAGGGCGCAGCGATGGCAGC (SEQ ID NO:366) 

p2 5 * ^H' ATG AAATTAACCCTCACTAAAGGGACAG ACGGGGC AG AGGGAGTG-3 ' (SEQ ID NO:367) 

(11) PNA35557-M37(PRCB34) 

pi 5MjGATTCTAATACGACTCACTATAGGGCCAGGACKK:C^ (SEQ ID NO:368) 

30 p2 5*-CTATGAAATTAA(XXnXIACTAAAGGGAAAGACATC^^ (SEQ ID NO:369) 

(12) PNA33*OQ-llS9ffRCKg9) 

pi 5'-GGATTCTAATACGACTCACTATAGGGCCGG^ (SEQ ID NO:370) 

p2 S'-CTATGAAATTAACXXTTCACTAAAGGGACACAGACAGA^ (SEQ ID NO:371) 

35 
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(13) DNA34431.1177n>Rm*tt 

pi 5 ' ^GATTCTAATACGACTC ACTATAGGGCC AGGGAAATCCGGATGTCT ' (SEQ ID NO:372) 
p2 5 '-CTATGAAATTAACCCTCACTAAAGGGAGTAAGGGGATGCCACCGAGTA^ 1 (SEQ ID NO:373) 

(14) PNA38268-U88 ffRQ295) 

5 pi 5 , ^GATTCTAATACGACTCACTATAGGGCCAGCTACCCGCAGGAGGAGG-3 , (SEQ ID NO:374) 
p2 5 , ^ATGAAATTAACCCTCACTAAAGGGATCCCAGGTGATGAGGTCCAGA-3 , (SEQ ID NO:375) 

G. Results 

In situ analysis was performed on a variety of DNA sequences disclosed herein. The results from these 
10 analyses are as follows. 

(1) PNA33094-1131 (PRQ217) 

Highly distinctive expression pattern, that does not indicate an obvious biological function. In the human 
embryo it was expressed in outer smooth muscle layer of the GI tract, respiratiry cartilage, branching respiratory 
epithelium, osteoblasts, tendons, gonad, in the optic nerve head and developing dermis. In the adult expression was 
15 observed in the epidermal pegs of the chimp tongue, the basal epithelial/my oepithelial cells of the prostate and urinary 
bladder. Also expressed in the alveolar lining cells of the adult lung, mesenchymal cells juxtaposed to erectile tissue 
in the penis and the cerebral cortex (probably glial cells). In die kidney, expression was only seen in disease, in cells 
surrounding thyroidized renal tubules. 

Human fetal tissues examined flB12-E16 weeks! include- Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
20 lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, 
body wall, pelvis and lower limb. 

Adult taanafl tissues examined: Kidney (normal and end-stage), adrenal, myocardium, aorta, spleen, lymph node, 
gall bladder, pancreas, lung, skin, eye fine, retina), prostate, bladder, liver (normal, cirrhotic, acute failure). 

Non-human nrimate tissues examined' 

25 (a) Chimp Tfoffl^: Salivary gland, stomach, thyroid, parathyroid, skin, thymus, ovary, lymph node, 

(b) Rhesus Monkey Tissues: Cerebral cortex, hippocampus, cerebellum, penis. 

(2) PNA332^U3$fPRQ230) 

Sections show an intense signal associated with arterial and venous vessels in me fetus. In arteries the signal 
30 appeared to be confined to smoom^nuscle/pericyuc cells. The signal is also seen in capillary vessels and in glomeruli. 
It is not dear whether or not endothelial cells are expressing this mRNA. Expression is also observed in epithelial 
cells in the fetal lens. Strong expression was also seen in cells within placental trophoblastic villi, these cells lie 
between the trophoblast and the ffijioblast-Kke cells mat express HGF - uncertain histogenesis. In the adult, there was 
no evidence of expression and the wall of the aorta and most vessels appear to be negative. However, expression was 
3 5 seen over vascular channels in the normal prostate and in the epithelium lining the gallbladder . Insurers expression 
was seen in the vessels of the soft-tissue sarcoma and a renal cell carcinoma. In summary, mis is a molecule that 
shows relatively specific vascular expression in the fetus as well as in some adult organs. Expression was also 
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observed in the fetal lens and the adult gallbladder. 

In a secondary screen, vascular expression was observed, similar to that observed above, seen in fetal 
blocks. Expression is on vascular smooth muscle, rather than endothelium. Expression also seen in smooth muscle 
of the developing oesophagus, so as reported previously, this molecule is not vascular specific. Expression was 
examined in 4 lung and 4 breast carcinomas. Substantial expression was seen in vascular smooth muscle of at least 
5 3/4 lung cancers and 2/4 breast cancers. In addition, in one breast carcinoma, expression was observed in peritumoral 
stromal cells of uncertain histogenesis (possibly myofibroblasts). No endothelial cell expression was observed in this 
study. 

(3) PNA3443M14Q(PRP 232) 

10 Strong expression in prostatic epithelium and bladder epithelium, lower level of expression in bronchial 

epithelium. High background / tow level expression seen in a number of sites, including among others, bone, blood, 
chondrosarcoma, adult heart and fetal liver. It is felt that this level of signal represents background, partly because 
signal at this level was seen over the blood. All other tissues negative. 

Human fetal tissues examined (E12-E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
15 lungs, heart, great vessels, oesophagus, stomach, small intestine, 

spleen, thymus, pancreas, brain, eye, spinal cord, body wall, pelvis, testis and lower limb. 
Adult IhunTan fesues e^anjagej: Kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung, eye (inc. 
retina), bladder, liver (normal, cirrhotic, acute failure). 
Non-human primate figSUBS examined- 

20 Chimp Tissues: adrenal 

MKSW MQPtey Tfosuas: Cerebral cortex, hippocampus 

In a secondary screen, expression was observed in the epithelium of the prostate, the superficial layers of 
the urethelhim of the urinary bladder, the urethelium lining the renal pelvis and the urethelium of the ureter (1 out 
of 2 experiments). The urethra of a rhesus monkey was negative; it is unclear whether this represents a true lack of 

25 expression by die urethra, or if it is the result of a failure of the probe to cross react with rhesus tissue. Hie findings 
in the prostate and bladder are similar to those previously described using an isotopic detection technique. Expression 
of the mRNA for this antigen is NOT prostate epithelial specific. The antigen may serve as a useful marker for 
urothelial derived tissues. Expression in the superficial, post-mitotic cells, of die urinary tract epithelium also suggest 
that it is unlikely to represent a specific stem cell marker , as this would be expected to be expressed specifically in 

30 basal epithelium. 

(4) PNA35«M172(PRQ24ffl 

Strongly expressed in fetal vascular endothelium, including tissues of the CNS. Lower level of expression 
in adult vasculature, including die CNS. Not obviously expressed at higher levels in tumor vascular endothelium. 
35 Signal also seen over bone matrix and adult spleen, not obviously cell associated, probably related to non-specific 
background at these sites. 

Human fetal tissues examined (E12-B16 weeksl include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
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lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, 
body wall, pelvis, testis and lower limb. 

Aduft fairnan, tissues exammejj: Kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung, eye One. 
retina), bladder, liver (normal, cirrhotic, acute failure). 
Non-himian primate lis W < srafflfflgfl: 

S Chimp Tissues: adrenal 

Rhesus Monkey Tissues,: Cerebral cortex, hippocampus 

(5) DNA49435-1219 fPRQ5331 

Moderate expression over cortical neurones in the fetal brain. Expression over the inner aspect of the fetal 
10 retina, possible expression in the developing lens. Expression over fetal skin, cartilage, small intestine, placental villi 

and umbilical cord. In adult tissues there is an extremely high level of expression over die gallbladder epithelium. 

Moderate expression over the adult kidney, gastric and colonic epithelia. Low-level expression was observed over 

many cell types in many tissues, this may be related to stickiness of the probe, these data should therefore be 

interpreted with a degree of caution. 
15 Human fetal tissues examined (E12-E16 weeks^ jpcjujfe: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 

hmgs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, 

body wall, pelvis, testis and lower limb. 

Aflttlt Imam fesues WBBBS& Kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung, eye (inc. 
retina), bladder, liver (normal, cirrhotic, acute failure). 
20 Non-human primate tissue s examined : 
Chimp Tissues: adrenal 

Rhesus Monkey Tissues: Cerebral cortex, hippocampus, cerebellum. 

(6) DNA35638-1 141 (PHGUS\ 

25 Expression observed in the endothelium lining a subset of fetal and placental vessels. Endothelial expression 

was confined to these tissue blocks. Expression also observed over intermediate trophoblast cells of placenta. All other 
tissues negative. 

Fetal tissues examined fEl 2-E16 weeksl inchide: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, hmgs, heart, 
great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body wall, pelvis 
30 and lower limb. 

Adult tissu es examined : Liver, kidney, adrenal, myocardium, aorta, spleen, lymph node, 

pancreas, lung, skin, cerebral cortex (rm), hippocampus(rm), cerebellum(rm), penis, eye, bladder, stomach, gastric 
carcinoma, colon, colonic carcinoma, thyroid (chimp), parathyroid (chimp) ovary (chimp) and chondrosarcoma. 
Acetaminophen induced liver injury and hepatic 
35 cirrhosis 



182 



WO 99/14328 



PCT/US98/19330 



(7) PNA33Q8H133fPRQ221) 

Specific expression over fetal cerebral white and grey matter, as well as over neurones in the spinal cord. 
Probe appears to cross react with rat. Low level of expression over cerebellar neurones in adult rhesus brain. All 
other tissues negative. 

petal tissues; examined fF!2-E16 weeks) Include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
5 heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body 
wall, pelvis and lower limb. 

Adult tissues examined: Liver, kidney, adrenal, myocardium, aorta, spleen, lymph node, 

pancreas, lung, skin, cerebral cortex (rm), hippocampus (rm), cerebellum(rm), penis, eye, bladder, stomach, gastric 

carcinoma, colon, colonic carcinoma and chondrosarcoma. Acetaminophen induced liver injury and hepatic cirrhosis 

10 

(8) PNA3?91Hn4(PRO^») 

Strong expression in the nervous system. In the rhesus monkey brain expression is observed in cortical, 
hippocampal and cerebellar neurones. Expression over spinal neurones in the fetal spinal cord, the developing brain 
and the inner aspects of the fetal retina. Expression over developing dorsal root and autonomic ganglia as well as 
15 enteric nerves. Expression observed over ganglion cells in the adult prostate. In the rat, there is strong expression 
over the developing hind brain and spinal cord Strong expression over interstitial cells in the placental villi. All other 
tissues were negative. 

Fetal femes examined (EH2-E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body 
20 wall, pelvis and lower limb. 

Adult tiggiifts examined- Liver, kidney, renal cell carcinoma, adrenal, aorta, spleen, lymph 
node, pancreas, hmg, myocardium, skin, cerebral cortex (rm), hippocarnpus(rm), cerebellum(rm), bladder, prostate, 
stomach, gastric carcinoma, colon, colonic carcinoma, thyroid (chimp), parathyroid (chimp) ovary (chimp) and 
chondrosarcoma. Acetoininophen induced liver injury and hepatic cirrhosis. 

25 

(9) PNA3228frim (PRQ214) 

Fetal tissue: Low level throughout mesenchyme. Moderate expression in placental stromal cells in 
membranous tissues and in thyroid. Low level expression in cortical neurones. Adult tissue: all negative. 
Fetal tissues exfflPfred fF,l? r BJj<j weekg) jcpclwfe: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
30 heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body 
wall, pelvis and lower limb. 

Adult fifties examined mrtrofe: liver, kidney, adrenal, myocardium, aorta, spleen, lymph node, pancreas, hmg and 

35 (10) DNA33221-1133fPRQ22tt 

Expression limited to vascular endothelium in fetal spleen, adult spleen, fetal liver, adult thyroid and adult 
lymph node (chimp). Additional site of expression is the developing 
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spinal ganglia. All other tissues negative. 

Human fetal tissues examined fR12-R1fi wwfrfl jpdude.: Placenta, umbilical cord, fiver, kidney, adrenals, thyroid, 
lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, 
body wall, pelvis and lower limb. 

AduU fonrom, fetics exainined: Kidney (normal and end-stage), adrenal, myocardium, aorta, spleen, lymph node, 
5 pancreas, lung, skin, eye One. retina), bladder, liver (normal, cirrhotic, acute failure). 
Non>iman, prince tissues examine^ 

Chimp Easagg: Salivary gland, stomach, thyroid, parathyroid, skin, thymus, ovary, lymph node. 
Rhesus Monkey Tissues: Cerebral cortex, hippocampus, cerebellum, penis. 

10 (11) PNA35?57-1137 (PRQZ34) 

Specific expression over developing motor neurones in ventral aspect of the fetal spinal cord (will develop 
into ventral horns of spinal cord). All other tissues negative. Possible role in growth, differentiation and/or 
development of spinal motor neurons. 

Petal tissues examined (E12-E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
15 heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body 
wall, pelvis and lower limb. 

Adult tissues examined! Liver, kidney, adrenal, myocardium, aorta, spleen, lymph node, 

pancreas, lung, skin, cerebral cortex (rm), hippocampus (rm) , cercbellum(rm), penis, eye, bladder, stomach, gastric 
carcinoma, colon, colonic carcinoma and chondrosarcoma. Acetaminophen induced liver injury and hepatic cirrhosis 

20 

(12) PNA331W-1159fl>RQ229) 

Sinking expression in mononuclear phagocytes (macrophages) of fetal and adult spleen, liver, lymph node 
and adult thymus On tingible body macrophages). The highest expression is in the spleen. All other tissues negative. 
Localisation and homology are entirely consistent with a role as a scavenger receptor for cells of the 
25 reticuloendothelial system. Expression also observed in placental mononuclear cells. 

Human fetal tissues examined (E12-E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 

lungs, heart, great vessels, oesophagus, stomach, small intestine, 

spleen, thymus, pancreas, brain, eye, spinal cord, body wall, pelvis and lower limb. 

Adult hMtnan, tissues, sgfflHffiBi: Kidney (normal and end-stage), adrenal, myocardium, aorta, spleen, lymph node, 
30 gall bladder, pancreas, lung, skin, eye (inc. retina), prostate, bladder, liver (normal, cirrhotic, acute failure). 
Non-human F^fftff titfme* examined: 

Chimp Tmues: Salivary gland, stomach, thyroid, parathyroid, skin, thymus, ovary, lymph node. 

Rhesus Montey Tissues: Cerebral cortex, hippocampus, cerebellum, penis. 

35 (13) DNA3443M177fPRQ263^ 

Widepread expression in human fetal tissues and placenta over mononuclear cells, probably macrophages 
+/- fyrnphocytes. The ceDular distribution tc4tows a pem^^ in many tissues. Strong expression also seen 
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in epithelial cells of the fetal adrenal cortex. All adult tissues were negative. 

Fetal tissues examined (E12-E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body 
wall, pelvis and lower limb. 

Adult tissues examined: Liver, kidney, adrenal, spleen, lymph node, pancreas, lung, skin, cerebral cortex (rm), 
5 hippocampus (rm) , cerebeUum(rm), bladder, stomach, colon and colonic carcinoma. Acetominophen induced liver 
injury and hepatic cirrhosis. 

A secondary screen evidenced expression over stromal mononuclear cells probably histiocytes. 

(14) DNA38268-1188(PRQ29tt 
10 High expression over ganglion cells in human fetal spinal ganglia and over large neurones in the anterior horns of 

the developing spinal cord. In the adult there is expression in the chimp adrenal medulla (neural), neurones of the 

rhesus monkey brain (hippocampus [+ + +] and cerebral cortex) and neurones in ganglia in the normal adult human 

prostate (the only section dial contains ganglion cells, ie expression in this cell type is presumed NOT to be confined 

to the prostate). All other tissues negative. 
15 Human fetal tissues examined (E12-E16 weeks^ include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 

lungs, great vessels, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body wall, pelvis, 

testis and lower limb. 

Adult hffnan, tissues gftnrriTKrt Kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung, eye (inc. 
retina), bladder, liver (normal, cirrhotic, acute failure). 
20 Nnn-tniman primate iimiim ramineri- 

Chimp TfoffllCfi: adrenal 

Rhesus Monkey Tissues: Cerebral cortex, hippocampus, cerebellum. 
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Deposit of Material 

The following materials have been deposited with the American Type Culture Collection, 12301 Parklawn 
Drive, Rockville, MD, USA (ATCC): 



Material 

DNA32292-1131 
DNA33094-1131 
DNA33223-1136 
DNA34435-1140 
DNA27864-1155 
DNA36350-1158 
DNA32290-1164 
DNA35639-1172 
DNA33092-1202 
DNA49435-1219 
DNA35638-1141 
DNA32298-U32 
DNA33089-1132 
DNA33786-1132 
DNA35918-1174 



ATCC Dep. Nn. 



ATCC 209258 
ATCC 209256 
ATCC 209264 
ATCC 209250 
ATCC 209375 
ATCC 209378 
ATCC 209384 
ATCC 209396 
ATCC 209420 
ATCC 209480 
ATCC 209265 
ATCC 209257 
ATCC 209262 
ATCC 209253 
ATCC 209402 



PepQ^t Pate 



September 16, 1997 
September 16, 1997 
September 16, 1997 
September 16, 1997 
October 16, 1997 
October 16, 1997 
October 16, 1997 
October 17, 1997 
October 28, 1997 
November 21, 1997 
September 16, 1997 
September 16, 1997 
September 16, 1997 
September 16, 1997 
October 17, 1997 
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DNA37150-1178 
DNA38260-U80 
DNA39969-1185 
DNA32286-1191 
DNA33461-1199 
DNA40628-1216 
DNA3322M133 
DNA33107-1135 
DNA35557-1137 
DNA34434-1139 
DNA33100-1159 
DNA35600-1162 
DNA34436-1238 
DNA332Q6-1165 
DNA35558-1167 
DNA35599-1168 
DNA36992-1168 
DNA34407-1169 
DNA35841-1173 
DNA33470-1175 
DNA34431-1177 
DNA39510-1181 
DNA39423-1182 
DNA40620-1183 
DNA40604-1187 
DNA38268-1188 
DNA3715M193 
DNA35673-1201 
DNA40370-1217 
DNA42551-1217 
DNA39520-1217 
DNA41225-1217 
DNA43318-1217 
DNA40587-1231 
DNA41338-1234 
DNA40981-1234 
DNA37140-1234 
DNA40982-1235 
DNA41379-1236 
DNA44167-1243 
DNA39427-1179 
DNA40603-1232 
DNA43466-1225 
DNA430464225 
DNA35668-1171 



ATCC 209401 
ATCC 209397 
ATCC 209400 
ATCC 209385 
ATCC 209367 
ATCC 209432 
ATCC 209263 
ATCC 209251 
ATCC 209255 
ATCC 209252 
ATCC 209373 
ATCC 209370 
ATCC 209523 
ATCC 209372 
ATCC 209374 
ATCC 209373 
ATCC 209382 
ATCC 209383 
ATCC 209403 
ATCC 209398 
ATCC 209399 
ATCC 209392 
ATCC 209387 
ATCC 209388 
ATCC 209394 
ATCC 209421 
ATCC 209393 
ATCC 209418 
ATCC 209485 
ATCC 209483 
ATCC 209482 
ATCC 209491 
ATCC 209481 
ATCC 209438 
ATCC 209927 
ATCC 209439 
ATCC 209489 
ATCC 209433 
ATCC 209488 
ATCC 209434 
ATCC 209395 
ATCC 209486 
ATCC 209490 
ATCC 209484 
ATCC 209371 



October 17, 1997 
October 17, 1997 
October 17, 1997 
October 16, 1997 
October 15, 1997 
November 7, 1997 
September 16, 1997 
September 16, 1997 
September 16, 1997 
September 16, 1997 
October 16, 1997 
October 16, 1997 
December 10, 1997 
October 16, 1997 
October 16, 1997 
October 16, 1997 
October 16, 1997 
October 16, 1997 
October 17, 1997 
October 17, 1997 
October 17, 1997 
October 17, 1997 
October 17, 1997 
October 17, 1997 
October 17, 1997 
October 28. 1997 
October 17, 1997 
October 28, 1997 
November 21, 1997 
November 21, 1997 
November 21, 1997 
November 21, 1997 
November 21, 1997 
November 7, 1997 
June 2, 1998 
November 7, 1997 
November 21, 1997 
November 7, 1997 
November 21, 1997 
November 7, 1997 
October 17, 1997 
November 21, 1997 
November 21, 1997 
November 21, 1997 
October 16, 1997 



These deposit were made under the provisions of the Budapest Treaty on the International Recognition of 
the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest 
Treaty). This assures maintenance of a viable culture of the deposit for 30 years from the date of deposit The 
deposits will be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreement 
between Genentech, Inc. and ATCC, which assures permanent and unrestricted availability of the progeny of the 
culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open to the public of any 
U.S. or foreign patent application, whichever comes first, and assures availability of the progeny to one determined 
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by the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35 USC § 122 and the 
Commissioner's rules pursuant thereto (including 37 CFR § 1.14 with particular reference to 886 OG 638). 

The assignee of the present application has agreed that if a culture of the materials on deposit should die or 
be lost or destroyed when cultivated under suitable conditions , the materials will be promptly replaced on notification 
with another of the same. Availability of the deposited material is not to be construed as a license to practice the 
5 invention in contravention of die rights granted under the authority of any government in accordance with its patent 
laws. 

The foregoing written specification is considered to be sufficient to enable one skilled in the art to practice 
the invention. The present invention is not to be limited in scope by the construct deposited, since the deposited 
embodiment is intended as a single illustration of certain aspects of the invention and any constructs that are 

10 functionally equivalent are within the scope of this invention. The deposit of material herein does not constitute an 
admission that the written description herein contained is inadequate to enable the practice of any aspect of the 
invention, incJuding die best mode thereof, nor is it to be construed as limiting the scope of the claims to the specific 
illustrations that it represents. Indeed, various modifications of the invention in addition to those shown and described 
herein will become apparent to those skilled in the art from the foregoing description and fall within the scope of the 

1 5 appended claims . 
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WHAT IS CI .AIMED IS- 

1. Isolated nucleic acid having at least 80% sequence identity to a nucleotide sequence that encodes 
a polypeptide comprising an amino acid sequence selected from the group consisting of the amino acid sequence 
shown in Figure 2 (SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO: 12), Figure 9 (SEQ ID NO:18), 
Figure 11 (SEQ ID NO:23), Figure 13 (SEQ ID NO:28). Figure 15 (SEQ ID NO:34), Figure 17 (SEQ ID NO.-39), 
5 Figure 19 (SEQ ID NO:49), Figure 22 (SEQ ID NO:59), Figure 24 (SEQ ID NO:64), Figure 26 (SEQ ID NO:69), 
Figure 28 (SEQ ID NO:71). Figure 30 (SEQ ID NO:73), Figure 32 (SEQ ID NO:84), Figure 34 (SEQ ID NO:91), 
Figure 36 (SEQ ID NO:96), Figure 38 (SEQ ID NO:104), Figure 40 (SEQ ID NO:109), Figure 42 (SEQ ID 
NO:114), Figure 44 (SEQ ID NO:119), Figure 46 (SEQ ID NO:127), Figure 48 (SEQ ID NO:132), Figure 50 (SEQ 
ID NO:137). Figure 52 (SEQ ID NO:142), Figure 54 (SEQ ID NO:148), Figure 56 (SEQ ID NO:153), Figure 58 

10 (SEQ ID NO:159), Figure 60 (SEQ ID NO:164), Figure 62 (SEQ ID NO: 170), Figure 64 (SEQ ID NO:175), Figure 
66 (SEQ ID NO:177), Figure 68 (SEQ ID N0.185), Figure 70 (SEQ ID NO:190), Figure 72 (SEQ ID NO:195), 
Figure 74 (SEQ ID NO:201), Figure 76 (SEQ ID N0:207), Figure 78 (SEQ ID NO:213), Figure 80 (SEQ ID 
NO:221), Figure 82 (SEQ ID NO:227). Figure 84 (SEQ ID NO:236), Figure 86 (SEQ ID NO:245), Figure 88 (SEQ 
ID NO:250). Figure 90 (SEQ ID NO:255), Figure 92 (SEQ ID NO:257), Figure 94 (SEQ ID NO:259), Figure 96 

15 (SEQ ID NO:261), Figure 98 (SEQ ID NO:263), Figure 100 (SEQ ID NO:285), Figure 102 (SEQ ID NO:290), 
Figure 104 (SEQ ID NO:292), Figure 106 (SEQ ID NO:294), Figure 108 (SEQ ID NO:310), Figure 110 (SEQ ID 
NO:315), Figure 112 (SEQ ID NO:320), Figure 114 (SEQ ID NO:325), Figure 116 (SEQ ED NO:332), Figure 118 
(SEQ ID NO:339), Figure 120 (SEQ ID NO:341) and Figure 122 (SEQ ID NO:377). 

20 2. The nucleic acid of Claim 1. wherein said nucleotide sequence comprises a nucleotide sequence 

selected from the group consisting of die sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID NO:3), 
Figure 5 (SEQ BO NO:ll), Figure 8 (SEQ ID NO:17). Figure 10 (SEQ ID NO:22), Figure 12 (SEQ ID NO:27), 
Figure 14 (SEQ ID NO:33), Figure 16 (SEQ ID NO:38), Figure 18 (SEQ ED NO:48). Figure 21 (SEQ ID NO:58), 
Fjgure 23 (SEQ ID NO:63), Figure 25 (SEQ ID NO:68), Figure 27 (SEQ ID NO:70), Figure 29 (SEQ ID NO:72), 

25 Figure 31 (SEQ ID NO:83), Figure 33 (SEQ ID NO:90), Figure 35 (SEQ ID NO:95), Figure 37 (SEQ ID NO:103), 
Figure 39 (SEQ ID NO:108). Figure 41 (SEQ ID NO:113), Figure 43 (SEQ ID NO:118), Figure 45 (SEQ ID 
NO:126), Figure 47 (SEQ ID NO: 131), Figure 49 (SEQ ID NO:136), Figure 51 (SEQ ID NO:141). Figure 53 (SEQ 
ID NO:147), Figure 55 (SEQ ED NO:152). Figure 57 (SEQ ID NO:158), Figure 59 (SEQ ED NO:163), Figure 61 
(SEQ ID NO-.169), Figure 63 (SEQ ID NO:174), Figure 65 (SEQ ED NO:176), Figure 67 (SEQ ED NO:184), Figure 

30 69 (SEQ ID NO:189), Figure 71 (SEQ ID NO:194), Figure 73 (SEQ ID NO:200), Figure 75 (SEQ ID NO:206), 
Figure 77 (SEQ ID NO:212), Figure 79 (SEQ ID NO:220), Figure 81 (SEQ ID NO:226), Figure 83 (SEQ ID 
N0235), Figure 85 (SEQ ID N0344), Figure 87 (SEQ ID NO:249), Figure 89 (SEQ ID NO:254), Figure 91 (SEQ 
ID NO:256), Figure 93 (SEQ ED NO:258), Figure 95 (SEQ ED NO:260), Figure 97 (SEQ ID N0:262), Figure 99 
(SEQ ID NO:284), Figure 101 (SEQ ID N0289), Figure 103 (SEQ ID N0291). Figures 105A-B (SEQ ID NO:293), 

35 Figure 107 (SEQ ID NO:309). Figure 109 (SEQ ID NO:314), Figure 111 (SEQ ID NO:319), Figure 113 (SEQ ID 
NO:324), Figure 115 (SEQ ID NO:331). Figure 117 (SEQ ID NO:338), Figure 119 (SEQ ID NO:340) and Figure 
121 (SEQ ID NO:376). or the complement thereof. 
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3. The nucleic acid of Claim 1, wherein said nucleotide sequence comprises a nucleotide sequence 
selected from the group consisting of the full-length coding sequence of the sequence shown in Figure 1 (SEQ ID 
NO:l), Figure 3 (SEQ ID NO:3), Figure 5 (SEQ ID NO:ll), Figure 8 (SEQ ID NO: 17), Figure 10 (SEQ ID NO:22). 
Figure 12 (SEQ ID NO:27), Figure 14 (SEQ ID NO:33), Figure 16 (SEQ ID NO:38), Figure 18 (SEQ ID NO:48), 
Figure 21 (SEQ ID NO:58), Figure 23 (SEQ ID NO:63), Figure 25 (SEQ ID NO:68), Figure 27 (SEQ ID NO:70), 

5 Figure 29 (SEQ ID NO:72), Figure 31 (SEQ ID NO:83), Figure 33 (SEQ ID NO:90), Figure 35 (SEQ ID NO:95), 
Figure 37 (SEQ ID NO:103), Figure 39 (SEQ ID NO:108), Figure 41 (SEQ ID NO:113), Figure 43 (SEQ ID 
NO:118), Figure 45 (SEQ ID NO:126), Rgure 47 (SEQ ID NO:131), Figure 49 (SEQ ID NO:136), Figure 51 (SEQ 
ID NO:141), Figure 53 (SEQ ID NO:147), Figure 55 (SEQ ID NO:152), Figure 57 {SEQ ID NO:158), Figure 59 
(SEQ ID NO:163), Figure 61 (SEQ ID NO:169), Figure 63 (SEQ ID NO:174), Figure 65 (SEQ ID NO:176), Figure 

10 67 (SEQ ID NO:184), Figure 69 (SEQ ID NO:189), Rgure 71 (SEQ ID NO:194), Figure 73 (SEQ ID NO:200), 
Figure 75 (SEQ ID NO:206), Figure 77 (SEQ ID NO:212), Figure 79 (SEQ ID NO:220), Figure 81 (SEQ ID 
NO:226), Rgure 83 (SEQ ID NO:235), Figure 85 (SEQ ID NO:244), Figure 87 (SEQ ID NO:249) f Figure 89 (SEQ 
ID NO:254), Figure 91 (SEQ ID NO:256), Figure 93 (SEQ ID NO:258), Figure 95 (SEQ ID NO:260), Figure 97 
(SEQ ID NO:262), Figure 99 (SEQ ID NO:284), Figure 101 (SEQ ID NO:289), Figure 103 (SEQ ID NO:291), 

15 Figures 1Q5A-B (SEQ ID NO:293), Rgure 107 (SEQ ID NO:309), Figure 109 (SEQ ID NO:314), Figure 111 (SEQ 
ID NO:319), Figure 113 (SEQ ID NO:324), Figure 115 (SEQ ID NO:331), Figure 117 (SEQ ID NO:338), Figure 
1 19 (SEQ ID NO:340) and Figure 121 (SEQ ID NO:376), or the complement thereof. 

4. Isolated nucleic acid which comprises me full-length coding sequence of the DNA deposited under 
20 accession number ATCC 209258, ATCC 209256, ATCC 209264, ATCC 209250, ATCC 209375, ATCC 209378, 

ATCC 209384, ATCC 209396, ATCC 209420, ATCC 209480, ATCC 209265, ATCC 209257, ATCC 209262, 
ATCC 209253. ATCC 209402, ATCC 209401, ATCC 209397, ATCC 209400. ATCC 209385, ATCC 209367, 
ATCC 209432, ATCC 209263, ATCC 209251, ATCC 209255, ATCC 209252, ATCC 209373, ATCC 209370, 
ATCC 209523, ATCC 209372, ATCC 209374, ATCC 209373, ATCC 209382, ATCC 209383, ATCC 209403, 
25 ATCC 209398, ATCC 209399, ATCC 209392, ATCC 209387, ATCC 209388, ATCC 209394, ATCC 209421, 
ATCC 209393, ATCC 209418, ATCC 209485, ATCC 209483, ATCC 209482, ATCC 209491, ATCC 209481, 
ATCC 209438, ATCC 209927, ATCC 209439, ATCC 209489, ATCC 209433, ATCC 209488, ATCC 209434, 
ATCC 209395, ATCC 209486, ATCC 209490, ATCC 209484 or ATCC 209371. 

30 5. A vector comprising the nucleic acid of Claim 1. 

6. The vector of Claim 5 operably linked to control sequences recognized by a host cell transformed 
with the vector. 

35 7. A host cell comprising the vector of Claim 5. 

8. The host cell of Claim 7 wherein said cell is a CHO cell. 
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9. The host cell of Claim 7 wherein said cell is an E. coti. 

10. The host cell of Claim 7 wherein said cell is a yeast cell. 

lit A process for producing a PRO polypeptides comprising culturing the host cell of Claim 7 under 
5 conditions suitable for expression of said PRO polypeptide and recovering said PRO polypeptide from the cell culture. 

12. Isolated native sequence PRO polypeptide having at least 80% sequence identity to an amino acid 
sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO:2), Figure 
4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:12), Figure 9 (SEQ ID NO:18), Figure 11 (SEQ ID NO:23), Figure 13 

10 (SEQ ID NO:28), figure 15 (SEQ ID NO:34), Figure 17 (SEQ ID NO:39), Figure 19 (SEQ ID NO:49), Figure 22 
(SEQ ID NO:59), Figure 24 (SEQ ID NO:64), Figure 26 (SEQ ID NO:69), Figure 28 (SEQ ID NO:71), Figure 30 
(SEQ ID NO:73), Figure 32 (SEQ ID NO:84), Figure 34 (SEQ ID NO:91), Figure 36 (SEQ ID NO:96), Figure 38 
(SEQ ID NO: 104), Figure 40 (SEQ ID NO.109), figure 42 (SEQ ID NO: 114), Figure 44 (SEQ ID NO: 119), Figure 
46 (SEQ ID NO:127), Figure 48 (SEQ ID NO:132), Figure 50 (SEQ ID NO:137), Figure 52 (SEQ ID NO:142), 

15 Figure 54 (SEQ ID NO:148), Figure 56 (SEQ ID NO:153), Figure 58 (SEQ ID NO:159), Figure 60 (SEQ ID 
NO:164), figure 62 (SEQ ID NO:170), figure 64 (SEQ ID NO:175), Figure 66 (SEQ ID NO:177), Figure 68 (SEQ 
ID NO:185), Figure 70 (SEQ ID NO:190), Figure 72 (SEQ ID NO:195), Figure 74 (SEQ ID NO:201), Figure 76 
(SEQ ID NO:207), Figure 78 (SEQ ID N0213), Figure 80 (SEQ ID NO:221), Figure 82 (SEQ ID NO:227), Figure 
84 (SEQ ID NO:236), Figure 86 (SEQ ID NO:245), Figure 88 (SEQ ID NO:250) t Figure 90 (SEQ ED NO:255), 

20 Figure 92 (SEQ ID NO:257), Figure 94 (SEQ ID NO:259), Figure 96 (SEQ ID NO:261), Figure 98 (SEQ ID 
NO:263), figure 100 (SEQ ID NO:285), Figure 102 (SEQ ID NO:290), Figure 104 (SEQ ID NO:292), Figure 106 
(SEQ ID NO:294), Figu re 108 ( SEQ ED NO:310), Figure 110 (SEQ ID NO:315), Figure 112 (SEQ ID NO:320), 
figure 114 (SEQ ID NO:325), figure 116 (SEQ ID NO:332), figure 118 (SEQ ID NO:339), Figure 120 (SEQ ID 
NO:341) and Figure 122 (SEQ ID NO:377). 

25 

13. Isolated PRO polypeptide having at least 80% sequence identity to die amino acid sequence encoded 
by die nucleotide deposited under accession number ATCC 209258, ATCC 209256, ATCC 209264, ATCC 209250, 
ATCC 209375, ATCC 209378. ATCC 209384, ATCC 209396, ATCC 209420, ATCC 209480, ATCC 209265, 
ATCC 209257, ATCC 209262, ATCC 209253, ATCC 209402, ATCC 209401, ATCC 209397, ATCC 209400, 

30 ATCC 209385, ATCC 209367, ATCC 209432, ATCC 209263, ATCC 209251, ATCC 209255, ATCC 209252, 
ATCC 209373, ATCC 209370. ATCC 209523, ATCC 209372, ATCC 209374, ATCC 209373, ATCC 209382, 
ATCC 209383, ATCC 209403, ATCC 209398, ATCC 209399, ATCC 209392, ATCC 209387, ATCC 209388, 
ATCC 209394, ATCC 209421, ATCC 209393. ATCC 209418. ATCC 209485, ATCC 209483, ATCC 209482, 
ATCC 209491, ATCC 209481, ATCC 209438, ATCC 209927, ATCC 209439, ATCC 209489, ATCC 209433, 

35 ATCC 209488, ATCC 209434, ATCC 209395, ATCC 209486, ATCC 209490, ATCC 209484 or ATCC 209371. 
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14. A chimeric molecule comprising a polypeptide according to Claim 12 fused to a heterologous amiiio 
acid sequence. 

15. The chimeric molecule of Claim 14 wherein said heterologous amino acid sequence is an epitope 
tag sequence. 

5 

16. The chimeric molecule of Claim 14 wherein said heterologous amino acid sequence is a Fc region 
of an immunoglobulin. 

17. An antibody which specifically binds to a PRO polypeptide according to Claim 12. 

10 . 

18. The antibody of Claim 17 wherein said antibody is a monoclonal antibody. 

19. Isolated nucleic acid having at least 80% sequence identity to a nucleotide sequence encoding a 
PR0228 polypeptide having amino acid residues 1 to 690 of Figure 19 (SEQ ID NO:49). 

15 

20. The nucleic acid of Claim 19, wherein said nucleotide sequence comprises the nucleotide sequence 
of Figure 18 (SEQ ID NO:48), or its complement. 

21 . The nucleic acid of Claim 19, wherein said nucleotide sequence comprises nucleotides 24-2093 of 
20 Figure 18 (SEQ ID NO:48), or its complement. 

22. An isolated nucleic acid comprising die nucleotide sequence of the full-length co ding sequence of 
clone UNQ202 (DNA33092-1202) deposited under accession number ATCC 209420. 

25 23 . An isolated nucleic acid encoding an extracellular domain of a PR0228 polypeptide . 

24. A vector comprising the nucleic acid of any one of Claim 19 to 23. 

25 . The vector of Claim 24 operabry linked to control sequences recognized by a host cell transformed 
30 with me vector. 

26. A host cell comprising the vector of Claim 24. 

27. The host cell of Claim 25 wherein said cell is a CHO cell. 

35 

28. The host cell of Claim 25 wherein said cell is an E. coli. 
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29. Hie host cell of Claim 25 wherein said cell is a yeast cell. 

30. A process for producing a PR0228 polypeptide comprising culturing the host cell of Claim 25 
under conditions suitable for expression of said PR0228 polypeptide and recovering said PR0228 polypeptide from 
the cell culture. 

5 

31 . Isolated native sequence PR0228 polypeptide comprising amino acid residues 1 to 690 of Figure 
19(SEQIDNO:49). 

32. An isolated extracellular domain of a PR0228 polypeptide. 

10 

33. A chimeric molecule comprising a PR0228 polypeptide fused to a heterologous amino acid 
sequence. 

34. The chimeric molecule of Claim 33 wherein said heterologous amino acid sequence is an epitope 
15 tag sequence. 

35. The chimeric molecule of Claim 33 wherein said heterologous amino acid sequence is a Fc region 
of an immunoglobulin. 

20 36. An antibody which specifically binds to a PR0228 polypeptide. 

37. The antibody of Claim 36 wherein said antibody is a monoclonal antibody. 

38. A method of inducing apoptosis of tumor cells, said method comprising: 

25 contacting said tumor cells with an apoptosis-inducing amount of a PRQ228 polypeptide, wherein apoptosis 

of said tumor cells is induced. 

39. The method according to Claim 39, wherein said contacting in in vivo. 
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FIGURE 1 

GGCCGGAGCAGCACGGCCGCAGGACCTGGAGCTCCGGCTGCGTCTTCCCGCAGCGCTACCCG 

CCATGCGCCTGCCGCGCCGGGCCGCGCTGGGGCTCCTGCCGCTTCTGCTGCTGCTGCCGCCC 

GCGCCGGAGGCCGCCAAGAAGCCGACGCCCTGCCACCGGTGCCGGGGGCTGGTGGACAAGTT 

TAACCAGGGGATGGTGGACACCGCAAAGAAGAACTTTGGCGGCGGGAACACGGCTTGGGAGG 

AAAAGACGCTGTCCAAGTACGAGTCCAGCGAGATTCGCCTGCTGGAGATCCTGGAGGGGCTG 

TGCGAGAGCAGCGACTTCGAATGCAATCAGATGCTAGAGGCGCAGGAGGAGCACCTGGAGGC 

CTGGTGGCTGCAGCTGAAGAGCG7\ATATCCTGACTTATTCGAGTGGTTTTGTGTGAAGACAC 

TGAAAGTGTGCTGCTCTCCAGGAACCTACGGTCCCGACTGTCTCGCATGCCAGGGCGGATCC 

CAGAGGCCCTGCAGCGGGAATGGCCACTGCAGCGGAGATGGGAGCAGACAGGGCGACGGGTC 

CTGCCGGTGCCACATGGGGTACCAGGGCCCGCTGTGCACTGACTGCATGGACGGCTACTTCA 

GCTCGCTCCGGAACGAGACCC^(^GCATCTGC^C^GCCTGTGACGAGTCCTGC^GACGTGC 

TCGGGCCTGACCAACAGAGACTGCGGCGAGTGTGAAGTGGGCTGGGTGCTGGACGAGGGCGC 

CTGTGTGGATGTGGACGAGTGTGCGGCCGAGCCGCCTCCCTGCAGCGCTGCGCAGT 

TCTGTAAGAACGCCAACGGCTCCTACACGTGCGAAGAGTGTGACTCCAGCTGTGTGGGCTGC 

ACAGGGGAAGGCCCAGGAAACTGTAAAGAGTGTATCTCTGGCTACGCGAGGGAGCACGGACA 

GTGTGCAGATGTGGACGAGTGCTCACTAGCAGAAAAAACCTGTGTGAGGAAAAACGA7VAACT 

GCTACAATACTCCAGGGAGCTACGTCTGTGTGTGTCCTGACGGCTTCGAAGAAACGGAAGAT 

GCCTGTGTGCCGCCGGCAGAGGCTGAAGCCACAGAAGGAGAAAGCCCGACACAGCTGCCCTC 

CCGCGAAGACCTGTAATGTGCCGGACTTACCCTTTAAATTATTCAGAAGGATGTCCCGTGGA 

AAATGTGGCCCTGAGGATGCCGTCTCCTGCAGTGGACAGCGGCGGGGAGAGGCTGCCTGCTC 

TCTAACGGTTGATTCTCATTTGTCCCTTAAACAGCTGCATTTCTTGGTTGTTCTTAAACAGA 

CTTGTATATTTTGATACAGTTCTTTGTAATAZ^AATTGACCATTGTAGGTAATCAGGAGGAAA 

AAAAAA 
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FIGURE 2 
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FIGURE 3 

CCAGGCCGGGAGGCGACGCGCCCAGCCGTCTAAACGGGAACAGCCCTGGCTGAGGGAGCTGC 

AGCGCAGCAGAGTATCTGACGGCGCCAGGTTGCGTAGGTGCGGCACGAGGAGTTTTCCCGGC 

AGCGAGGAGGTCCTGAGCAGCATGGCCCGGAGGAGCGCCTTCCCTGCCGCCGCGCTCTGGCT 

CTGGAGCATCCTCCTGTGCCTGCTGGCACTGCGGGCGGAGGCCGGGCCGCCGCAGGAGGAGA 

GCCTGTACCTATGGATCGATGCTCACCAGGCAAGAGTACTCATAGGATTTGAAGAAGATATC 

CTGATTGTTTCAGAGGGGAAAATGGCACCTTTTACACATGATTTCAGAAAAGCGC^^ 

AATGCCAGCTATTCCTGTCAATATCCATTCCATGAATTTTACCTGGCAAGCTGCAGGGCAGG 

CAGAATACTTCTATGAATTCCTGTCCTTGCGCTCCCTGGATAAAGGCATCATGGCAGATCCA 

ACCGTCAATGTCCCTCTGCTGGGAACAGTGCCTCACAAGGCATCAGTTGTTCAAGTTGGTTT 

CCCATGTCTTGGAAAACAGGATGGGGTGGCAGCATTTGAAGTGGATGTGATTGTTATGAATT 

CTGAAGGCAAC7\CCATTCTCGAAACAC^ 

GCTGAGTGCCCAGGCGGGTGCCGAAATGGAGGCTTTTGTAATGAAAGACGCATCTGCGAGTG 

TCCTGATGGGTTCCACGGACCTCACTGTGAGAAAGCCCTTTGTACCCCACGATGTATGAATG 

GTGGACTTTGTGTGACTCCTGGTTTCTGCATCTGCCCACCTGGATTCTATGGAGTGAACTGT 

GACAAAGCAAACTGCTCAACCACCTGCTTTAATGGAGGGACCTGTTTCTACCCTGGAAAATG 

TATTTGCCCTCCAGGACTAGAGGGAGAGCAGTGTGAAATCAGCAAATGCCCACAACCCTGTC 

GATUITGGAGGTAAATGCATTGGTAAAAGCAAATGTAAGTGTTCCAAAGGTTACCAGGGAGAC 

CTCTGTTCAAAGCCTGTCTGCGAGCCTGGCTGTGGTGCACATGGAACCTGCCATGAACCCAA 

CAAATGCCAATGTCAAGAAGGTTGGCATGGAAGACACTGC^^ 

TCATACATGCCCTGAGGCCAGCAGGCGCCCAGCTCAGGCAGCACACGCCTTCA 

GCCGAGGAGCGGCGGGATCCACCTGAATCCAATTACATCTGGTGAACTCCGACATCTGAAAC 

GTTTTAAGTTACACCAAGTTCATAGCCTTTGTTAACCTTTCATGTGTTGAATGTTCAAATAA 

TGTTCATTACACTTAAGAATACTGGCCTGAATTTTATTAGCTTCATTATAAATCACTGAGCT 

GATATTTACTCTTCCTTTTAAGTTTTCTAAGTACGTCTGTAGCATGATGGTATAGATTTTCT 

TGTTTCAGTGCTTTGGGAC^GATTTTATATTATGTC^TTGATC^GGTTAZ^TTTTCAGTG 

TGTAGTTGGCAGATATTTTCAAAATTACAATGCATTTATGGTGTCTGGGGGCAGGGGAACAT 

CAGAAAGGTTAAATTGGGCAAAAATGCGTAAGTCACAAG/^TTTGGATGG 

TGAAGTTACAGCATTTCAGATTTTATTGTCAGATATTTAGATGTTTGTTACATTTTTAAAAA 

TTGCTCTTAATTTTTAAACTCTCAATACAATATATTTTGACCTTACCATTATTCCAGAGATT 

CAGTATTAAAAAAAAAAAAATTACACTGTGGTAGTGGCATTTAAACAATATAATATATTCTA 

AACACAATGAAATAGGGAATATAATGTATGAACTTTTTGCATTGGCTTGAAGCAATATAATA 

TATTGTAAACAAAACACAGCTCTTACCTAATAAACATTTTATACTGTTTGTATGTATAAAAT 

AAAGGTGCTGCTTTAGTTTTTTGGAAAAAAAAAAAAAAAAAAAAflAAAA 
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FIGURE 4 
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FIGURE 5 

CGGACGCGTGGGCGTCCGGCGGTCGCAGAGCCAGGAGGCGGAGGCGCGCGGGCCAGCCTGGG 
CCCGkGCCCACACCTTGk^ 

TGCTGTTGCTGCCGCTGGCTGGCQVCTTGGCTCTGGGTGCCCAGCAGGGTCGTGGGCGCCGG 

GAGCTAGCACCGGGTCTGCACCTGCGGGGCATCCGGGACGCGGGAGGCCGGTACTGCCAGGA 

GCAGGACCTGTGCTGCCGCGGCCGTGCCGACGACTGTGCCCTGCCCTACCTGGGCGCCATCT 

GTTACTGTGACCTCTTCTGC^CCGCACGGTCTCCGACTGCTGCCCTGACTTCTGGGACTTC 

TGCCTCGGCGTGCCACCCCCTTTTCCCCCGATCC7UVGGATGTATGCATGGAGGTCGTATCTA 

TCCAGTCTTGGGAACGTACTGGGACAACTGTAACCGTTGCACCTGCCAGGAGAACAGGCAGT 

GGCAGTGTGACCAAGAACCATGCCTGGTGGATCCAGACATGATCAAAGCCA 

AACTATGGCTGGCAGGCTGGGAACCACAGCGCCTTCTGGGGa\TGACCCTGGATGAGGGCAT 

TCGCTACCGCCTGGGCACCATCCGCCCATCITCCrCGGT(^TGAACATGCATGAAATTTATA 

CAGTGCTGAACCCAGGGGAGGTGCTTCCCACAGCCITC 

CTGATTCATGAGCCTCTTGACCAAGGCAACTGTGC^GGCT^ 

TGTGGCATCCGATCGTGTCTCAATCCATTCTCTGGGACACATGACGCCTGTCCTGTCGCCCC 
AGAACCTGCTGTCTTGTGACACCCACCAGCAGCAGGGCTGCCGCGGTGGGCGTCTCGATGGT 
GCCTGGTGGTTCCTGCGTCGCCGAGGGGTGGTGTCTGACCACTGCTACCCCTTCTCGGGCCG 
TGAACGAGACGAGGCTGGCCCTGCGCCCCCCTGTATGATGCACAGCCGAGCCATGGGTCGGG 
GC^GCGC<^GGCCACTGCCCACT^ 

ACTCCTGTCTACCGCCTCGGCTCCAACGACZAAGGAGATCATGAAGGAGCTGATGGAGAATGG 

CCCTGTCCAAGCCCTCATGGAGGTGCATGAGGACTTCTO 

GCCAGACGCCAGTGAGCCTTGGGAGGCCAGAGAGATACCGCCGGCATG^ 

AAGATCACAGGATGGGGAGAGGAGACGCTGCCAGATGGAAGGACGCTCAAATACTGGACrG 

GGCCAACTCCTGGGGCCCAGCCTGGGGCGAGAGXX^CC^ 

ATGAGTGCGACATCGAGAGCTTCXSTGCTGGGCGTCTGGGGCCGCGTGGGC^TGGAGGACATG 

GGTCATCACTGAGGCTGCGGGCACCACGCGGGGTCCGGCCTGGGATCCAGGCTAAGGGCCGG 

CGGAAGAGGCCCCAATGGGGCGGTGACCCCAGCCTCGCCCGACAGAGCCCGGGGCGCAGGCG 

GGCGCCAGGGCGCTAATCCCGGCGCGGGTTCCGCTGACGCAGCGCCCCGCCTGGGAGCCGCG 

GGCAGGCGAGACTGGCGGAGCCCCCAGACCTCCCAGTGGGGACGGGGCAGGGCCTGGCCTGG 

GAAGAGCACAGCTGCAGATCCCAGGCCTCTGGCGCCCCCACTCAAGACTACCA^ 

CACCrCAAGTCTCCAGCCC(3^ 

AGGGTCTTGCTCCGTTGCCCAGGTTGGAGTGCAGTGGCCCATCAGGGCTCZAOT 

GACTCCTGGGTTCAAGTGACCCTCCC&CCTCAGCCT 

CCACCACACCTGGCTAATTTTTGTATTTTTTG 

GCTGGTTTCGAACTCCTGGGCTC^GCGGTCC^CCnrGCCTCCGCCTCCCAAAGTGCTGGGA 

TGCAG GCATG AGCCACTGCACCGAGCCCTGTATTCTTATTCTTCAGATATTO 

TCACTGTTTTAAAATAAAACCAAAGTATTGATAAAAAAAAA 
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FIGURE 6 

XSS.DNA33223 

xsubunit 1 of 1, 467 aa, 1 stop 
><MW: 52387, pi: 6.95, NX(S/T): 2 
MWRCPLGLLLLLPIAGHIALGAQQG 
DCALPYLGAICTCDLFCNRT^ 

NCNRCTCQENRQWQCDQEPCLVDPDMIKAINCX5NYGWQAGNHSAFWGMTLJ^ 
IRPSSSVMNMHEIYTVLNPGEVLPTAFEASEKWPNLI 
RVSIHSLGHMTPVLSPQNLLSCDTHQQ 
DEAGPAPP04MHSRAMGRGKRQATAHCPNSYVNN1TO 

GPVQALMEVHEDFFLYKGGIYSHTPVSLGRPERYRRHGTHSVKITGWGEETLPDGRTLKY 
WT AANS WGP AWGERGHFR I VRGVNE CD I E S FVLGVWGRVGMEDMGHH 
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FIGURE 7 

AGGCTCCTTGGCCCTTTTTCCACAGCAAGCTTNTGCNATCCCGATTCGTTC 

CAATTCTCTTGGGACACATNACGCCTGTCCTTTNGCCCCA 

CGACCAGCAGCAGGGCTGCCGCGNTGGGCGTCTCGATGGTGCCT 

CCGAGGGNTGGTGTCTGACCACTGCTACCCCITCTCGGGCCGTGAACGAGACGAGGCT 

CCCTGCGCCCCCCTGTATGATGCACAGCCGAGCCATGGGTCGGGGC7VAGCGCCAGGCCAC 

TGCCCACTGCCCCAACAGCTATGTTAATAACAATGACATCTACCAGGTCACT 

CCGCCTCGGCTCCAACGACAAGGAGATCATGAAGGAGCTGATGGAGAATGGCCCTGTCCA 

AGCCCTCATGGAGGTGCATGAGGACTTCTTCCTATACAAGGGAGGCATCTACAGCCACAC 

GCCAGTGAGCCTTGGGAGGCCAGAGAGATACCGCCGGCATGGGACCCACTCAG 
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FI GU RES 

GCTGCTTGCCCTGTTGATGGCAGGCTTGGCCCTGCAGCCAGGCACTGCCCTGCTGTGCT 
CCTGCAAAGCCCAGGTGAGCAACGAGGACTGCCTGCAGG 
GAGCAGTGCTGGACCGCGCGCATCCGCGCAGTTGGCCT 
CAGCTTGAACTGCGTGGATGACTCACAGGACTAC^ 

GTGACACCGACTTGTGCAACGCCAGCGGGGCCCATGCCCTGCAGCCGGCTGCCGCCATCCTT 
GCGCTGCTCCCTGCACTCGGCCTGCTGCTCTGGGGACCCGGCCAGCTATAGGCTCTGGGGGG 
CCCCGCTGCAGCCCACACTGGGTGTGGTGCCCCAGGCCT 

GCCCAGTGGGAGCCTGTCCTGGTTCCTGAGGCACATCCTAACGCAAGTCTGACCATGTATGT 
CTGCACCCCTGTCCCCCACCCTGACCCTCCC^TGGCCCTCTCCAGGACTCCCACCCGGCAGA 
TCAGCTCTAGTGACACAGATCCGCCTGCAGATGG^ 
GGCCCAGCATTCTCC^CCCTTAACCCTC^ 

TGCCC^CCCCATCTATGACTTGAGCCAGGTCTGGTCCGTGGTGTCCCCCGCACCC^GCAGGG 

GACAGGCACTCAGGAGGGCCCAGTAAAGGCTGAGATGAAGTGGACTGAGTAGAACTGGAGGA 

CAAGAGTCGACGTGAGTTCCTGGGAGTCTCCAGAGATGGGGCCTGGAGGCCTGGAGGAAGGG 

GCCAGGCCTGACATTCGTGGGGCTCCCTGAATC^ 

AAACACCTGTTGGATAAGCCAAAAAAA 
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FIGURE 9 

MAGLALQPGTALLCYSCKAQVSNEDCLQVENCTQLGEQCWTAR^ 
DDSQDYYVGKKNITCCDTDLCNASGAHALQPAAAILALLPALGLLLWGPGQL 
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FIGUR E 10 

ATGGGAGCCGCCCGCCTGCTGCCCAACCTCACTCTGTGCTTACAGCTGCTGATTCTCTGCTG 
TCAAACTCAGTACGTGAGGGACCAGGGCGCCATGACCGACCAGCTGAGCAGGCGGCAGATCC 
GCGAGTACCAACTCTACAGCAGGACCAGTGGCAAGCACGTGCAGGTCACCGGGCGTCGCATC 
TCCGCCACCGCCGAGGACGGCAACAAGTTTGCCAAGCTCATAGTGGAGACGGACACGTTTGG 
CAGCCGGGTTCGCATCAAAGGGGCTGAGAGTGAGAAGTACATCTGTATGAACAAGAGGGGCA 
AGCTCATCGGGAAGCCCAGCGGGAAGAGCAAAGACTGCGTGTTCACGGAGATCGTGCTGGAG 
AACAACTATACGGCCTTCCAGAACGCCCGGCACGAGGGCTGGTTCATGGCCTTCACGCGGCA 
GGGGCGGCCCCGCCAGGCTTCCCGCAGCCGCCAGAACCAGCGCGAGGCCCACTTCATCAAGC 
GCCTCTACCAAGGCCAGCTGCCCTTCCCCAACCACGCCGAGAAGCAGAAGCAGTTCGAGTTT 
GTGGGCTCCGCCCCCACCCGCCGGACCA?VGCGCACACGGCGGCCCCAGCCCCTCACGTAGTC 
TGGGAGGCAGGGGGCAGCAGCCCCTGGGCCGCCTCCCCACCCCTTTCCCTTCTTAATCCAAG 
GACTGGGCTGGGGTGGCGGGAGGGGAGCCAGATCCCCGAGGGAGGACCCTGAGGGCCGCGAA, 
GCATCCGAGCCCCCAGCTGGGAAGGGGCAGGCCGGTGCCCCAGGGGCGGCTGGCACAGTGCC 
CCCTTCCCGGACGGGTGGCAGGCCCTGGAGAGGAACTGAGTGTCACCCTGATCTCAGGCCAC 
CAGCCTTTGCCGGCCTCCCAGCCGGGCTCCTGAAGCCCGCTGAAAGGTCAGCGACTGAAGGC 
CTTGCAGACAACCGTCTGGAGGTGGCTGTCCTCAAAATCTGCTTCTCGGATCTCCCTCAGTC 
TGCCCCCAGCCCCCAAACTCCTCCTGGCTAGACTGTAGGAAGGGACTTTTGTTTGTTTGTTT 
GTTTCAGGAAAAAAGAAAGGGAGAGAGAGG7^AAATAGAGGGTTGTCOVCTCCTCACATTCCA 
CGACCCAGGCCTGCACCCCACCCCC^CTCCC^GCCCCGGAATAAAACCATTTTCCTGC 
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FIGURE 11 
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FIGURE 12 

ACTTGCCATCACCTGTTGCCAGTGTGGAAAAATTCTCCCTGTTGAATTTTTTGCACATGGAG 

GACAGCAGCAAAGAGGGCAACA<^GGCTGATAAGACCAGAGA 

CATACGCCCTCAGGACGTTCCCTCTAGCTGGAGTTCTGGA 

CATTTTjGATTTTGCTGTTTATTTTTTT^ 

TTCCGTACTTGAGLAAATGGGCCTACAGACC^ 

GAAGTCTTGGCTTATCATTTCCCTGGGGCTCnACT 

CTAGTGTGTGCCGCTGCGACAGGAACTTTGTCTACTGTAATGAGCGAAGCTTGACCTCAGTG 
CCTCTTGGGATCCCGGAGGGCGTAACCGTACTCTACCTC 

TGGATTTCCTGCAGAACTGCACAATGTACAGTCGGTGCACACGGTCTACCTGTATGGCAACC 

AACTGGACGAATTCCCCATGAACCTTCCCAAGAA 

ATTCAGACC^TTTCACGGGCTGCTCTTGCC 

TGACAACTCCATATCCACAGTGGGGGTGGAAGACGGGGCCTTCCGGGAGGCTATTAGCCT 

AATTGTTGTTTTTGTCTAAGAATCACCTGAGCAGTGTGCCTGTTGGGCTTCCTGTGGA 

CAAGAGCTGAGAGTGGATGAAAATCGAATTGCTGTCATATC 

CACGAGCTTGGAGCGTCTTATTGTGGACGGGAACCTCCTGACCAACAAGGGTATCGCCGAGG 

GCACCTTC^GCCATCTCACCAAGCTCA^ 

CCTCCTCCCGATCTCCGAGGTACGGATCT 

CCACATTCCTTTGACAGCCTTCTCAAATCTGCGTAAGCTGGAACGGCTGC^ 
ACCT^CTGCGGATGCTGACTCAAGGGGTTTTTGATAAT^ 

GCTCGGAATAACCCTTGGTTTTGTGACTGCAGTATTAAATGGGTCACAGAATGGCTCAAATA 
TATCCCTTCATCTCTCAACGTGCGGGGTTTCATGTGCCAAGGTCCTGAACAAGTCCGGGGG^ 
TGGCCGTCAGGGAATTAAATATGAATCTTTTGTC^ 

CTCTTC^CCCC^GCCCCAAGTACAGCTTCTCCGACCACrc^GCCTCCCACCCT 

AAACCCTAGC^GAAGCTACACGCCTCCAACTCCTACCACATCGAAACTTCCCA 

ACTGGGATGGCAGAGAAAGAGTGACCCCACCTATTTCTGAACGGATCCAGCTCTCTATCCAT 

TTTGTGAATGATACTTCCATTCAAGTCAGCTGGCTCT 

ACTGACATGGGTGAAAATGGGCCACAGTTTAGTAGGGG^ 

GCGGTGAGAAGCAACACCTGAGCCTGGTTAACTTAGAGCCCCGATCCACCTATCGGATTTGT 

TTAGTGCC^CTGGATGCTTTTAACTACCGCGCGGTAGAAGACACCATTTGTTCAGAGGCCAC 

CACCCATGCCTCCTATCTGAACAACGGCAGCAAC^ 

CCCACAGGATGGGCTCCCCCTTTCTGCTGGC^ 

CTGGTGGTCTTGCTCAGCGTCTTTTGCTO 

GAAGTGGAAATACAACCGGGGCCGGCGGAAAGATGATTA^ 

ACAACTCCATCCTGGAGATGACAGAAACCAGTT^ 

CTCCTTAAAGGAGATTTCAGACTGCAGCCCATT^ 

AGACTGCCATATCCCCAACAACATGCGATACTC 

GCCATACGTGACAGCCAGAGGCCCAGCGTTATCAAGGCGGACAATT^ 

ACTCGTGTGTGCACATAAAGACACGCAGATTACATTTC 

TGCATTTGAATACTCTGTAATTTATACGGTGTACTATATAATGGGATTTAAAAAAAGTGCTA 
TCTTTTCTATTTCAAGTTAATTACAAACAGTTTTGTAACT 
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FIGURE 13 

><1158/ss.DNA36350 

xsubunit 1 of 1, 660 aa f 1 stop 

><MW: 74049, pi: 8.09, NX(S/T): 7 

MGLQTTKWPSHGAFFLKSWLIISLGLYSQVSKLLACPSVCRCDRN^ 

IPEGVTVLYLHNNQINNAGFPAELHNVQSW 

IQTI SRAALAQLLKLEELHLDDNS ISTVGVEDGAFREAI SLKLLFLSKNHLSSVPVGLPV 

DLQELRVDENRIAVISDMAFQNLTSLERLIVDGl^^ 

SLSHPPPDLPGTHLIRLYLQDNQINHIPLTAFSNL^ 

NLKQLTARNNPWFCDCS I KWVTEWLKY I PSSLNWGFMCQGPEQWGMAVRELNMNLLSC 

PTTTPGLPLFTPAPSTAS PTTQPPTLS I PNPSRSYTPPTPTTSKLPT I PDWDGRERVTPP 

ISERIQLSIHFVNDTSIQVSWLSLFTVMAYiaTWVKMGHSLVGGIVQERIVSGE 

VNLE PRSTYRI CLVPLDAFNYRAVEDT I CSEATTHAS YLNNGSNTAS SHEQTTSHSMGS P 

FLLAGL I GGAVI FVLVVLLS VFCWHMHKKGRYTSQ IL 

EOTETSFQIVSLNNDQLLKGDFR^ 
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FIGURE 14A 

ACTTGGAGCAAGCGGCGGCGGCGGAGACAGAGGCAGAGGC^GAAGCTGGGGCTCCGTCCTCG 
CCTCCCACGAGCGATCCCCGAGGAGAGCCGCGGCCCTCGGCGAGGCGAAGAGGCCGACGAGG 
AAGACCCGGGTGGCTGCGCCCCTGCCTCGCTTCCCAGGCGCCGGCGGCTGCAGCCTTGCCCC 
TCTTGCTCGCCTTGAAAATGGAAAAGATGCTCGCAGGCTGCTTTCTGCTGATCCTCGGACAG 
ATCGTCCTCCTCCCTGCCGAGGCCAGGGAGCGGTCACGTGGGAGGTCCATCTCTAGGGGCAG 

ACACGCTCGGACCCACCCGCAGACGGCCCTTCTGGAGAGTTCCTGTGAGAACAAGCGGGCAG 
ACCTGGTTTTCATCATTGAC^GCTCTCGCAGTGT 

GAGTTCATCGTGGACATCTTGCAATTCTTGGACATTGGTCCTGATGTCACCCGAGTGGGCCT 
GCTCCAATATGGCAGC^CTGTCAAGAATGAGTTCTCCCTCAAGACCTT 

AGGTGGAGCGTGCTGTCAAGAGGATGCGGCATCTGTCCACGGGCACCATGACTGGGCTGGCC 
ATCCAGTATGCCCTGAACATCGCATTCTC^ 

TGTGCCACGGGTCATAATGATCGTGACAGATGGGAGACCTCAGGACTCCGTGGCCGAGGTGG 
CTGCTAAGGCACGGGACACGGGCATCCTAATCTTTGCCATTGGTGTGGGCCAGGTAGACTTC 
AACACCTTGAAGTCCATTGGGAGTGAGCCCCATGAGGACCATGTCTTCCTTGTGGCCAATTT 
CAGCCAGATTGAGACGCTGACCTCCGTGTTCCAGAAGAAGTT^ 

GCACCCTGGAGCATAACTGTGCCCACTTCTGC^TCAACATCCCTGGCTCATACGTCrGaVGG 
TGGAAACAAGGCTACATTCTCAACTCGKS^ 

CATGGAGGACCACAACTGTGAGCAGCTCTGTGTGAATGTGCCGGGCTCCTTCGTCTGCCAGT 
GCTACAGTGGCTACGCCCTGGCTGAGGATGGGAAGAGGTGTGTGGCTGTGGACTACTGTGCC 
TCAGA/y\ACCACGGATGTGAACATGAGTGTGTAAATGCTGATGGCTCCTACCTTTGCCAGTG 
CCATGAAGGATTTGCTCTTAACCCAGATGAAAA^ 

TGT^CAAACCGGGCTGTGAGCATGAGTGCGTCAACATGGAGGAGAGCTACTACTGCCGCTGC 
CACCGTGGCTACACTCTGGACCCCAATGGCAAAACOTGCAGCCGAGTGGACC^CTGTGCACA 
GCAGGACCATGGCTGTGAGCAGCTGTGTCTGAACACGGAGGATTCCTTCGTCTGCCAGTGCT 
CAGAAGGCTTCCTCATCAACGAGGACCTC^GACCTGCTCCCGGGTGGATTACTGCCTGCTG 
AGTGACCATGGTTGTGAATACTCCTGTGTCAACATGGACAGATCCTTTGCCTGTCAGTGTCC 
TGAGGGACACGTGCTCCGCAGCGATGGGAAGACGTGTGCAAAATTGGACTCTTGTGCTCTGG 
GGGACCACGGTTGTGAACATTCGTGTGTAAGCAGTGAAGATTCGTTTGTGTGCCAGTGCTTT 
GAAGGTTATATACTCCGTGAAGATGGAAAAACCTGCAGAAGGAAAGATGTCTGCCAAGCTAT 
AGACCATGGCTGTGAACACATTTGTGTGAACAGTGA 

AGGGATTCCGGCTCGCTGAGGATGGGAAACGCTGCCGAAGGAAGGATGTCTGCAAATCAACC 
CACCATGGCTGCGAACACATTTGTGTTA^ 

GGGATTTGTTCTAGCTGAGGACGGAAGACGGTGCAAGAAATGCACTGAAGGCCCAATTGACC 

TGGTCTTTGTGATCGATGGATCCAAGAGTCTTGGAGAAGAGAATTTTGAGGTCGTGAAGCAG 

TTTGTCACTGGAATTATAGATTCCTTGACAATTTCCCCCAAAGCCGCrC 

CCAGTATTCCACACAGGTCCACACAGAGTTCACT 

TGAAAAAAGCCGTGGCCCACATC^ 

AAACACATGTTTGAGAGAAGTTTTACCCAAGGAGAAGGGGCCAGGCCCCTTTC 

GCC<^GAGCAGCCATTGTGTTCACCGACGGACGGGCTCAGGATGACGTCTCCGAGTGGGCCA 

GTAAAGCCAAGGCCAATGGTATCACTATGTATGCTGTT 

GAACTACAAGAGATTGCCTCTGAGCCCACAAACAAGCATCT 

CACAATGGATGAGATAAGTGAAAAACTCAAGAAAGGCATCT 

ATGGAAGACAGGACTCTCCAGCAGGGGAACTGCCAAAAACGGTCCAACAGC 

GAGCC^GTCACCATAAATATCCAAGACCTACTTTCCT 

ATATCTGTTTGAAGAAGACAATCTTTTACGGT 

CTTCTVGGAAGCCCTTTGGAAGAAAAACACGATCAATGCIAAA^ 

CAGAACCTTGCAAACGAAGAAGTAAGAAAATTAACACAGCGC 

AATGGAAGCCCTGGAAAATCGCCTGAGATACAGATGAAGATT^ 

AGTCATTGTATCACGGATTACAATGAACGCAGTGCAC^ 

AATCAATAATGTTGTGAAGTAAAACAATCAGTACTGAGAAACCTGGTTTGCCA 
GAGAAGAAGTATACACTAACTTGTATAAATTTATCTAGGAAAAAAATCCTTCAGAAT 

GATGAATTTACCAGGTGAGAATGAATAAGCTATGCAAGGTATTTTGTAATATACTGTGGACA 
CAACTTGCTTCTGCCTCATCCTGCCTTAGT^ 
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FI G U RE 1 4B 

GCACAGTCTTACTTCTGTAGAACACTGGCCATAG^^ 

ACCTTGATATATGTATATGGATGTATGCATAAAATCATAGGAGATATGTACTTGTGGAACAA 
GTTGGATTTTTTATACAATATTAAAATTCACCACTTCAG 
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FIGU R E 1 5 

><1164/ss.DNA32290 

xsubunit 1 of 1, 915 aa, 1 stop 

><MW: 102233, pi: 6.02, NX(S/T): 1 

ME KMLAGCFLL I LGQ I VLLPAEARE RSRGRS I S RGRHARTH PQT ALLE S S CENKRADLVF 

IIDSSRSWTHDYAKVKEFIVDILQFLDIGPDVTRVGLLQYGSTVKNEF 

ERAVKRMRHLSTGTMTGLAIQYALNIAFSEAEGARPLRENVPRVIM 

AAKARDTGILIFAIGVGQVDFNTLKSIGSEPHEDHVFLVANFSQIETLTSVFQKKL 

MCSTLEHNCAHFCINIPGSWCRCKQGYILNSDQTTCRIQDLCAMEDHNCE 

FVCQCYSGYAIJySDGKRCVAVDYCASENH^ 

RINYCALNKPGCEHECVNMEESYYC^CHRGYT^ 

EDSFVCQCSEGFLINEDLKTCSRVDYCLLSDHGCEYSCVNMDRSFACQCPEGHVLRSDGK 

TCAKLDSCALGDHGCEHSCVSSEDSFVCQCFEGYILREDGKTCRRKDVCQAID 

VNSDDSYTCECLEGFRLAEDGKRCRRKDVCKSTHHGCEHI CVNNGNS YI CKCSEGFVLAE 

DGRRCKKCTEGPIDLVFVIIX5SKSLGEENFEVVKQFVTGIIDSLTISPK7^RVGLLQYST 

QVHTEFTLRNFNSAKDMKKAVAHMKYMGKGSMTGLALKHMFER 

AAIVFTDGRAQDDVSEWASKAKANGITMYAVGVGKAIEEELQEIASEPTNK^ 

TMDEISEKLKKGICEALEDSDGRQDSPAGELPKTVQQPTESEPVTINIQDLLSCSNFAVQ 

HRYLFEEDNLLRSTQKLSHSTKPSGSPLEEK^ 

MTQRMEALENRLRYR 
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FIGURE 16 

GGAGCCGCCCTGGGTGTCAGCGGCTCGGCTCCCGCGC^CGCTCCGGCCGTCGCGCAGCCTCG 
GCACCTGCAGGTCCGTGCGTCCCGCGGCTGGCGCCCCTGACTCCGTCCCGGCCAGGGAGGGC 
CATGATTTCCCTCCCGGGGCCCCTGGTGACCAACTTGCTGCGGTTTTTGTTCCTGGGGCTGA 
GTGCCCTCGCGCCCCCCTCGCGGGCCCAGCTGC2UUTO 

GCGGTGGAGGGAGGGGAAGTGGTGCTTCCAGCGTGGTACACCTTGCACGGGGAGGTGTCTTC 
ATCCCAGCCATGGGAGGTGCCCTTTGTGATGTGGTTCT 

AGGTGTTGTCCTACATCAATGGGGTCACAACAAGCAAACCTGGAGTATCCTTGGTCTACTCC 
ATGCCCTCCCGGAACCTGTCCCTGCGGCTGGAGGGTCTCCAGGAGAAAGACTCTGGCCCCTA 
CAGCTGCTCCGTGAATGTGCAAGACAAACAAGGCAAATCT 

TAGAACTCAATGTACTGGTTCCTCCAGCTCCTCCATCCTGCCGTCTCC^GGGTGTGCCCCAT 
GTGGGGGCAAACGTGACCCTGAGCTGCCAGTCTCCAAGGAGTAAGCCCGCTGTCCAATACC^ 
GTGGGATCGGCAGCTTCCATCCTTCCAGACTTTCTTTGC3U^ 

GGTCTTTAAGCCTCACCAACCTTTCGTCTTCCATGGCTGGAGTCTATGTCTGCAAGGCCCAC 

AATGAGGTGGGCACTGCCCAATGTAATGTGACGCTGGAAGTGAGCACAGGGCCTGGAGCTGC 

AGTGGTTGCTGGAGCTGTTGTGGGTACCCTGGTTGGACTGGGGTTGCTGGCTGGGCTGGTCC 

TCTTGTACCACCGCCGGGGCAAGGCCCTGGAGGAGCCAGCCAATGATATCAAGGAGGATGCC 

ATTGCTCCCCGGACCCTGCCCTGGCCCAAGAGCTCAGAC^CAATCTCCAAGAATGGGACCC^ 

TTCCTCTGTCACCTCCGCACGAGCCCTCCGGCCACCCCATGGCCCTCCCAGGCCTGGTGCAT 

TGACCCCC^CGCCCAGTCTCTCC^GCC^GGCCCTGCCCTCACCAAGACTGCCCACGACAGAT 

GGGGCCCACCCTCAACCAATATCCCCCATCCCTGGTGGGGTTTCTTCCTCT 

CATGGGTGCTGTGCCTGTGATGGTGCCTGCCCAGAGTCAAGCTGGCTCTCTGGTATGATGAC 

CCCACCACTCATTGGCTAAAGGATTTGGGGTCTCTCCTTCCTATAAGGGTCA^ 

AGAGGCCTGAGTCATGGGAAAGAGTCACACTCCrGACCCTTAGTACTCTGCCCCCA 

TTTACTGTGGGATUVACCATCTC^GTAAGACCTAAGTGTCCAGGAGACAGAAGGAGAAGAGGA 

AGTGGATCTGGAATTGGGAGGAGCCTCCACCCACCCCTGACTCCTCCTTATGAAGCCAGCTG 

CTGAAATTAGCTACTCACCAAGAGTGAGGGGCAGAG 

CCCCTTGATCTGTACCCC^CCCCTATCTAACACCACCCTTGGCTCCCACT 

ATTGATATAACCTGTCAGGCTGGCITGGTTAGGTTTTACT 

TTATTAAAACTAACATGAAATATGTGTTGT^ 

TGTTTGTATGAAAAA 
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FIG URE 17 

><1172/ss.DNA35639 

xsubunit 1 of 1, 390 aa, 1 stop 

><MW: 41176, pi: 9.61, NX(S/T): 5 

MISLPGPLVTNLLRFLFLGLSALAPPSR 

SSSQPWEVPFVMWFFKQKEKEDQVLSYINGVTT^ 

SGPYSCSVNVQDKQGKSRGHSIKTLELNVLVPPAPPSCRLQ 

PAVQYQWDRQLPSFQTFFAPALDVIRGSLSLTNLSSSMAGV^ 

VSTGPGAAWAGAWGTLVGLGIJAGLVLLYHRRGKALEEPANDIKEDAIAPRT 

SDTISKNGTLSSVTSARALRPPHGPPRPGALTPTPSLSSQALPSPRLPTTDGAHPQPISP 

IPGGVSSSGLSRMGAVPVMVPAQSQAGSLV 
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FI G URED 

CGCCACCACTGCGGCCACCGCCA 

><MET {trans=l-s, dir=f, res=l}> 

ATGAAACGCCTCCCGCTCCTAGTGGTTTTTTCCACTTTGTTGAATTGTTCCT 

AATTGCACCAAGACACCTTGTCTCCC^^ 

GCCTGCTATTGCAACATGGGATTTTCAGGAA^ 

GAATGTGGAAATTTAACTCAGTCOTGTGGCGAAAATGCTAATTGCACTAACACAGAAGGA 
AGTTATTATTGTATGTGTGTACCTGGCTTCAGATC 

ACTAATGATGGAACCGTCTGTATAGAAAATGTGAATGCAAACTGCCATTTAGATAATGTC 

TGTATAGCTGCAAATATTAATAAAACTTTAACAAAAATCAGATCCATAAAAGAAC 

GCTTTGCTACAAGAAGTCTATAGAAATTCTC 

ACATATATAGAAATATTAGCTGAATCATCTTCATTACTAGGTTACA^ 

TCAGCGAAGGACACCCTTTCTAACTCAACTCTTACT 

TTTGTTCAAAGGGATACATTTGTAGTTTGGGACAAGTTATCTGTGAA^ 

CATCTTAGAAAACTCATGCACACTGTTG^ 

CAAAAGACCACAGAGTTTGATACAAATTCAACGGATATA 

GATTCATATAACATGAAACATATTCATCCTCATATGAATATGGATGGAGACT 

ATATTTCCAAAGAGAAAAGCTGCATATGATTCAAATGGCAATGT^ 

TATTATAAGAGTATTGGTCCTTTGCTTTC^ 

AATTATGATAATTCTGAAGAGGAGGAAAGAGTCAT^^ 

AGCTCAAACCCACCCACATTATATGAACTTGAAAAAATAACATTTACAT^ 

AAGGTCACAGATAGGTATAGGAGTCTATGTGCATTTTGGAATTACTCACCT 

AATGGCAGCTGGTCTTCAGAGGGCTGTGAGCTC 

TGCCGCTGTAATCACCTGACACATTTTGCAATTTTGATGTCCTCrGGTCCTTCCA 

ATTAAAGATTATAATATTCTTACAAGGATCACT 

TGTCTTGCCATATGCATTTTTACCT 

ACAATTCACAAAAATCTTTGCTGTAGCCTA^ 

ATCAATACAAATACTAATAAGCTCTTCTGTTCA^ 

TTTTTAGCTGCTTTTGCATGGATGTGCATTGAAGGCATACATCT 

GGTGTCATCTACAACAAGGGATTTTTGCACAAGAATTTTT^ 

CCAGCCGTGGTAGTTGGATTTTCGGCAGCACTAGGATACAGATATTATGGCA 

GTATGTTGGCTTAGCACCGAAAACAACTTTATTTGGAGTTTTATAGGACCAGCATGCCT 

ATCATTCTTGTTAATCTCTTGGCTTTT^ 

GCAGGGTTGAAACCAGAAGTTAGTTGCTTTGAGAACATAAGGTCTTGTGC^ 
CTCGCTCTTCTGTTCCTTCrCGGCAC 
GCA TCAGTGGTTACAGCTTACCTCTT 
TTTTTATTCCTGTGTGTTTTATCT 

AATGTCCCCTGTTGTTTTGGATGTTTAAGGTAAACATAGAGAATGGTGGATAAT^ 

TGCACAAAAATAAAAATTCCAAGCTGTGGATGACCAATC 

TATCCAATTATTAACTACTAGACAAAAAGTATTTTAAAT(^ 

AGGAACTGTAGATAATAAGGTAAAATTATGTATCATATAGATATAOTATGTTTT^ 

TGAAATAGTTCTGTCAAAAATAGTATTGCAGATATTTGGAAAGTAA 

GTGATATCACTGCACCCAAGGAAAGATTTTCTTTCT 

TGAAGGAAACCACTGGCITGATATTTCrrGTGACTCGTGTTGCCTTTG 

ACC^CCTCGGTAATGAGCTCCATTACAGAAAG 

TATCAAACAGTGAAAAGGGAATGATAAGATGTATTTTC 

CTAGCTGAGAAATTGTTGACATAAAATAAAGAATTGAAGAAACA 

GAATTGTTCTGAACTTAAATGTCCACTAAAACAACTTAGACTTCTGTTTGCr^ 

TTCTTTTTCTAATATTCTAAAAAAAAAAAAAAGGTTTACCTCCA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



19 / 128 



WO 99/14328 



PCT/US98/19330 



FIGURE 19 

> < /usr /seqdb2 / ss t /DNA/Dnaseqs . min/ ss . DNA3 3092 
xsubunit 1 of 1, 690 aa, 0 stop 
><MW: .77825, pi: 7.96, NX(S/T): 11 

MKRLPLLWFSTLLNCS YTQNCTKTPCLPNAKCE IRNG I EACY CNMGFSGNGVT I CEDDN 
ECGNLTQ S CGENANCTNTEG S YYCMCVPGFRS S SNQDRF I TNDGTVC I ENVNANCHLDNV 
CIAANINKTLTKIRSIKEPVALLQEVY^ 

SAKDTLSNSTLTEFVKTVNNFVQRDTFVVWD SQSF 
QKTTEFDTNSTDIALKVFFFDSYNMKHIHPHMNMIX3DY 

YYKS I GPLLSS SDNFLLKPQNYDNSEEEERVI S S VI S VSMS SNPPTLYELEKI TFTLSHR 
KVTDRYRSLCAFWNYSPDTMNGSWSSEGCELTYSNETHTSCRCNH 

IKDYNILTRITQLGIIISLICIAICIFTFWFFSEIQSTRTTIHKNLCCSLFLAELVFLVG 
INTNTNKLFCSIIAGLLHYFFLAAFAWMCIEGIHLYLIWGVIYN^ 
PAVWGFSAALGYRYYGTTKVCWLSTENNFIW I YKVFRHT 

AGLKPEVSCFENIRSCARGALALLFLLGTTWIFGVLHVV^ 
FLFLCVLSRKIQEEYYRLFKNVPCCFGCLR 
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FIGURE 20 

ATAGGAGTCTATGTGGCATTTTGGAATACTCACCT 
GAGGGCTGTGAGCTGACATACTCAAATGAGACCCAC^ 

ACATTT.TGCAATTTTGATGTCCTCTGGTCCTTCCATTGGTATTAAAGATTATAATATTCTTA 

CAAGGATCACTCAACTAGGAATAATTATTTCACTC 

TTCTGGTTCTTCAGTGAAATTCAAAGCACCAGGA 
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CTCCCAGCCAAGAACCTCGGGGCCGCTGCGCGGTGGGGAGGAGTTCCCCGAAACCCGGCCGC 
TAAGCGAGGCCTCCTCCTCCCGCAGATCCGAACGGCCTGGGCGGGGTCACCCCGGCTGGGAC 
AAGAAGCCGCCGCCTGCCTGCCCGGGCCCGGGGAGGGGGCTGGGGCTGGGGCCGGAGGCGGG 
GTGTGAGTGGGTGTGTGCGGGGGGCGGAGGCTTGATGCAGTCCCGATAAGAAATGCTCGGGT 
GTCTTGGGCACCTACCCGTGGGGGCCGTAAGGCGCTACTATATAACGCTGCCGGCCCTGAGC 
CGCCGAGCCGTCCGAGCAGGAGCGCTGCGTCCAGGATCTAGGGCACGACCATCCCAACCCGG 
CATTCACAGCCCCGCAGCGCATCCGGTCGCCGGCCAGCTTCCGCACCCCATCGCCGGAGCTG 
CGCCGAGAGCCCCAGGGAGGTGCCATGCGGAGCGGGTGTGTGGTGGTCCACGTATGGATCCT 
GGCCGGCCTCTGGCTGGCCGTGGCCGGGCGCCCCCTCGCCTTCTCGGACGCGGGGCCCCACG 
TGCACTACGGCTGGGGCGACCCCATCCGCCTGCGGCACCTGTACACCTCCGGCCCCCACGGG 
CTCTCCAGCTGCTTCCTGCGCATCCGTGCCGACGGCGTCGTGGACTGCGCGCGGGGCCAGAG 
CGCGCACAGTTTGCTGGAGATCAAGGCAGTCGCTCTGCGGACCGTGGCCATCAAGGGCGTGC 
ACAGCGTGCGGTACCTCTGCATGGGCGCCGACGGCAAGATGCAGGGGCTGCTTCAGTACTCG 
GAGGAAGACTGTGCTTTCGAGGAGGAGATCCGCCCAGATGGCTACAATGTGTACCGATCCGA 
GAAGCACCGCCTCCCGGTCTCCCTGAGCAGTGCC^^C^GCGGC^GCTGTAC^AGAACAGAG 
GCTTTCTTCCACTCTCTCATTTCCTGCCCATGCTGCCCATGGTCCCAGAGGAGCCTGAGGAC 
CTCAGGGGCCACTTGGAATCTGACATGTTCTCTTCGCCCCTGGAGACCGACAGCATGGACCC 
ATTTGGGCTTGTCACCGGACTGGAGGCCGTGAGGAGTCCCAGCTTTGAGAAGTAACTGAGAC 
CATGCCCGGGCCTCTTCACTGCTGCCAGGGGCTGTGGTACCTGCAGCGTGGGGGACGTGCTT 
CTACAAGAACAGTCCTGAGTCCACGTTCTGTTTAGCTTTAGGAAGAAACATCTAGAAGTTGT 
ACATATTCAGAGTTTTCCATTGGCAGTGCCAGTTTCTAGCCAATAGACTTGTCTGATCATAA 
CATTGGAAGCCTTGTACTTGGCCCAGCTGTTGCCTGGGCCCCCCATTCTGCTCCCTCGAGGT 
TGCTGGACAAGCTGCTGCACTGTCTCAGTTCTGCTTGAATACCTCCATCGATGGGGAACTCA 
CTTCCTTTGGATVTUyVTTCTTATGTCAAGCTGAAATTCTCTAATTTTTCTCATCACTTCCCCA 
GGAGCAGCCAGAAGACAGGCAGTAGTTTTAATTTCAGGAACAGGTGATCCACTCTGTAAAAC 
AGCAGGTAAATTTCACTCAACCCCATGTGGGAATTGATCTATATCTCTACTTCCAGGGACCA 
TTTGCCCTTCCCAAATCCCTCCAGGCCAGAACTGACTGGAGCAGGCATGGCCCACCAGGCTT 
CAGAAGTAGGGGAAGCCTGGAGCCCCACTCCAGCCCTGGGACAACTTGAGAATTCCCCCTGA 
GGCCAGTTCTGTCATGGATGCTGTCCTGAGAATAACTTGCTGTCCCGGTGTCACCTGCTTCC 
ATCTCCCAGCCCACCAGCCCTCTGCCCACCTCACATGCCTCCCCATGGATTGGGGCCTCCCA 
GGCCCCCCACCTTATGTC^U^CCTGCACTTCTTGT^ 

AGACCCCAAGTCTTGTCAATAACTTGCTGTGTGGAAGCAGCGGGGGAAGACCTAGAACCCTT 
TCCCCAGCACTTGGTTTTCCAACATGATATTTATGAGTAATTTATTTTGATATGTACATCTC 
TTATTTTCTTACATTATTTATGCCCCCAAATTATATTTATGTATGTAAGTGAGGTTTGTTTT 
GTATATTAAAATGGAGTTTGTTTGT 
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FIGURE 2 2 

Val Val Val His Val 
Ala Gly Arg Pro Leu 
Tyr Gly Trp Gly Asp 
Gly Pro His Gly Leu 
Gly Val Val Asp Cys 
Glu He Lys Ala Val 
His Ser Val Arg Tyr 
Gly Leu Leu Gin Tyr 
He Arg Pro Asp Gly 
Leu Pro Val Ser Leu 
Asn Arg Gly Phe Leu 
Met Val Pro Glu Glu 
Asp Met Phe Ser Ser 
Gly Leu Val Thr Gly 
Lys 



Trp He Leu Ala Gly 
Ala Phe Ser Asp Ala 
Pro lie Arg Leu Arg 
Ser Ser Cys Phe Leu 
Ala Arg Gly Gin Ser 
Ala Leu Arg Thr Val 
Leu Cys Met Gly Ala 
Ser Glu Glu Asp Cys 
Tyr Asn Val Tyr Arg 
Ser Ser Ala Lys Gin 
Pro Leu Ser His Phe 
Pro Glu Asp Leu Arg 
Pro Leu Glu Thr Asp 
Leu Glu Ala Val Arg 
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FIGURE 23 

CCCAGAAGTTCAAGGGCCCCCGGCCTCCTGCGCTCCTGCCGCCGGGACCCTCGACCTCCTCA 

GAGC^GCCGGCTGCCGCCCCGGGAAGATGGCGAGGAGGAGCCGCCACCGCCTCCTCCTGCTG 

CTGCTGCGCTACCTGGTGGTCGCCCTGGGCTATCATAAGGCCTATGGGTTTTCTGCCCCAAA 

AGACCAACAAGTAGTCACAGCAGTAGAGTACCAAGAGGCTATTTTAGCCTGCAAAACC 

AGAAGACTGTTTCCTCCAGATTAGAGTGGAAGAAACTGGGTCGGAGTGTCTCCTTTGTCTAC 

TATCAACAGACTCTTCAAGGTGATTTTAAAAATCGAGCTGAGATGATAGATTTCAATATCC^ 

GATCAAAAATGTGACTyVGAAGTGATGCGGGGAAATATCGTTGTGAAGTTAGTGCCCCATCTG 

AGCAAGGCCAAAACCTGGAAGAGGATACAGTCACTCTGGAAGT^^ 

CCATCATGTGAAGTACCCTCTTCTGCTCTGAGTGGAACTGTGGTAGAGCTACGATGTCAAGA 
CAAAGAAGGGAATCCAGCTCCTGAATACACATGGTTTAAGGATGGCATCCGTTTGCTAGAAA 
ATCCCAGACTTGGCTCCCAAAGCACCAAC^GCTCATACACAATGA^ 

CTGCAATTTAATACTGTTTCCAAACTGGACACTGGAGAATATTCCTGTGAAGCCCGCAATTC 

TGTTGGATATCGCAGGTGTCCTGGGAAACGAATGCAAGTAGATGATCTCAACATAA 

TCATAG(^GCCGTAGTAGTTGTGGCCTTAGTGATTTCCGTTTGTGGCCTTGGTGTATGCTAT 

GCTCAGAGGAAAGGCTACTTTTCAAAAGAAACCTCCTTC 

AGCCACGACAATGAGTGAAAATGTGCAGTGGCTCACGCCT 

CCGCGGCGGGCGGATCACGAGGTCAGGAGTTCTAGACCAGTCTGGCCAATATGGTGAAACCC 
CATCTCTACTAAAATACAAAAATTAGCTGGGCATC 

TTGGGAGACAGGAGAATC^CTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCTGAGATCACGC 
CACTGCAGTCCAGCCTGGGTAACAGAGCAA^ 

AATAAATACTGGTTriTACCTGTAGAATTCTTAGAATAAATATAGCTTGATATTC 
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FIGURE 24 

XSS.DNA35638 

xsubunit 1 of 1, 312 aa, 1 stop 
><MW: 34554, pi: 9.39, NX(S/T): 4 
MARRSRHRLLLLLLRYLW 
LEWKKLGRSVSFVYYQQTLQGDFKNRA^ 

LEEDTVTLEVLVAPAVPSCEVPSSALSGTVVELRCQDKEGNPAPEYTW 

LGSQSTNSS YTMNTKTGTLQFNTVSKLDTGEYS CEARNSVGYRRCPGKRMQVDDLNISGI 

IAAVVWALVISVCGLGVCTAQRKGYFSKETSFQKSN^ 

KAAAGGSRGQEF 
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F I GU RE 2 5 

GACATCGGAGGTGGGCTAGCACTGAAACTGCTTTTCAAGACGAGGAAGAGGAGGAGAAAQAG 

AAAGAAGAGGAAGATGTTGGGCAACATTTATTTAACATGCTC^ 

CATGCTGCTATTCCTGCAAATACTGAAGAAGCA^ 

ATGAATTACTCAATCTCCTATGACCATCTATACATACTC 

TTATATGATTAAGGAAATAGTAACCTTCTCTTCT^ 

CAATTGTGGCACTGGCACTTATTTCAGTGAAGAAAAACTTTGTGGTTCTATGGC^ 
TTTGACAAATGCAAGCATCTTCCITATCAAT(^ 

TGGAATCCTTAAGGGCCCATTACATTTCTGAAGAAGAAAGCTAAGATGAAGGACATGCCACT 
CCGT^TTCATGTGCTACTTGGCCTAGCTATCACTACACTAGTACAAGCTGTAGATAAAAAAG 
TGGATTGTCCACGGTTATGTACGTGTGAAATC^GGCCTTGGTTTA<^CCCAGATC(^TTTAT 
ATGGAAGCATCTACAGTGGATTGTAATGATTTAGGTCTTTTAACTTTCCCAGCCAGATTGCC 
AGCTAACAGACAGATTCTTCTCCT^CAGACTAACAATATTC 

ACTTTCCAGTAAACCTTACTGGCCTGGATTTATCTCAAAAC^TTTATCTTC^GTCTVCCAAT 
ATTAATGTAAAAAAGATGCCTCAGCTCCTTTCTGTC 

ACTGCCTGAAAAATGTCTGTCCGAAOTGAGCAACTTACAAGAACTOTATATTAATCAC^ 
TGCTTTCTACAATTTCACCTGGAGCCTTTATT^ 

AATTCAAATAGATTGCAGATGATCAACAGTAAGTGGTTTGATGCTCTTCCAAATCTAGA 

TCTGATGATTGGGGAAAATCCAATTATCAGAATCAAAGA(^ 

ATCTTCGCAGCCTGGTTATAGCTGGTATAAACCTC^ 

GGACTGGAAAACTTAGAAAGCATCTCTTTTTACGAra 

TGCTCTTCAAAAAGTTGTAAATCTCAAATTTTTGGATCTAAATAAAAA 

TACGAAGGGGTGATTTTAGCAATATGCTACACTTAAAAGAGTTGGGGATAAATAATATGCCT 

GAGCTGATTTCCATCGATAGTCITGCTGTGGATAACCTGCCAGATTTAAGAAAAATAGAAGC 

TACTAACAACCCTAGATTGTCITACATTCACCCCAATGCATTTTTCAGA 

AATCACTC2VTGCTGAACAGCAATGCTCTCAGTC 

CCAAACCTCAAGGAAATCAGCATACACAGTAACCCCATCAGGTGTGACTGTGTCATCCGTTG 
GATGAACATGAACAAAACCAACATTCGATTCATGGAGCCAG^ 

CACCTGAATTCC^GGTCAGAATGTTCGGCAAGTGC^TTTCIAGGGACATGATGGAAATTTGT 

CTCCCTCTTATAGCTCCTGAGAGCTTTCCTTCTAATCTAAATGTAGAAGCTGGGAGCTATGT 

TTCCTTTCACTGTAGAGCTACTGCAGAACCACAGCCTGAAATCTACTGGATAACACCTTCrG 

GTCAAAAACTCTTGCCTAATACCCTGACAGACAAGTTCTATGTCCATTCTGAGGGAACACTA 

GATATAAATGGCGTAACTCCCAAAGAAGGGGGTTTATATACTTGTATAGCAACTAACCT 

TGGCGCTGACTTGAAGTCTGTTATGATCAAAGTGGATGG 

GCTCTTTGAATATTAAAATAAGAGATATTCAGGCCAATT(^GTTTTGGTGTCCTGGAAAGCA 

AGTTCTAAAATTCTC^^TCTAGTGTTAAATGGACAGCCTTTGTCAAGACTGAAAATTCTCA 

TGCTGCGCAAAGTGCTCGAATACCATCTGATGTCAAGGTAT^ 

CATCAACTGAGTATAAAATTTGTATTGATATTCCCACCATCTATCAGAAAAACA 

TGTGTAAATGTGACCACCAAAGGTTTGCACCCTGATCAAAAAGAGTAT 

CACAACACTTATGGCCTGTCTTGGAGGCCTTCTGGGGATTATTGGTGTGATATGTCTTA 

GCTGCCTCTCTCCAGAAATGAACTGTGATGGTGGACA 

AAACCAACCTTTGCATTAGGTGAGCTTTATCCTCCTCT 

AGAAAAAAGTACATCACTGAAAGTAAAAGCAACT 

AAACCACCAAGGAAACCTACTCCAAAAATGAAC 
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FIG U RE 26 

MKDMPLRIHVLLGIAITTLV^ 

LLTFPARLPANTQILLLQTNNIAKIEYSTDFPVNLTGLDLSQNNLSSVTN 

LS VYLEENKLTELPEKCLSELSNLQELY INHNLLST I S PGAF IGLHNLLRIjHLNSNRIiQ 

MINSro^DALPNLEILMIGENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNALVGLE 

NLES I SFYDNRLI KVPHVALQKWNLKFLDLNKNP INRI RRGDFSNMLHLKELG INNMP 

ELISIDSIAVDNLPDLRKIEATNNPRLSYIHPNAFFRL^ 

ESLPNLKEISIHSNPIRCDCVIRWMNMNKTNIRFMEPDSLFCVDPPEFQGQN^ 

DMMEICLPLIAPESFPSNLNVEAGSWSFHCRATAEPQPEIYWITPSGQKLLPNTLTO 

FYVHSEGTLDINGWPKEGGLYTCIATNLV^ 

IQANSVLVSWKASSKILKSSVKWTAFVKTC 

ICIDIPTIYQKNRKKCVNVTTKGLHPDQKEYEKNOT 

SPEMNCDGGHSYVRNYLQKPTFALGELYPPLINLWEAGKEKSTSLKVKATVIGLP 
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FIG U RE 2 7 

GCCCGGGACTGGCGCAAGGTGCCCAAGCA^ 
CTGCAGCCTTTTGAAACACGCAAGAAGGAAATCAAT^ 

CACGCTTGTTGGAGTAGATGAGGAATGGGCTCGTGATTATGCTGAC71TTCCAGCATGAATCT 
GGTAGACCTGTGGTTAACCCGTTCCCTCTCCATGTGTCTCCT 

TGATACTGTGCTTTCATTCTGCCAGTATGTGTCCCAAGGGCTGTCTTTGTTCrTCCT 

GGTTTAAATGTCACCTGTAGCAATGCAAATCTCAAGGAAATACCTAGAGATCTTCCTCCT 

AACAGTCTTACTGTATCTGGACTCCAATGAGATCAC^ 

ACCTCCATCAACTGAGAGTTCTCAACCTGTCCAAAAATGGCATTGAGTTTATCGATGAGCAT 
GCCTTCAAAGGAGTAGCTGAAACCITGCAGACTCTGGACTTGTCCGACAATCGGATTCAAAG 
TGTGCACAAAAATGCCTTCAATAACCTGAAGGCC^GGGCCAGAATTGCCAACAACCCCT 
ACTGCGACTGTACTCTACAGCAAGTTCTGAGGAGC^^ 

AACGTGATCTGTAAAACGTCCGTGTTGGATGAACATGCTGGCAGACCATTCCTCAATGCTGC 
CAACGACGCTGACCTTTGTAACCTCCCTAAAAAAACTACCGATTATGCCATGCTGGTCACCA 
TGTTTGGCTGGTTCACTATGGTGATCTCATATGTGGTATATTATGTGAGGCAAAATCAGGAG 

gatgcccggagacacctcgaatacitgaaatccctgccaag<^^ 

ACCTGATGATATTAGCACTGTGGTATAGTGTCCAAACTGACTGTCATTGAGAAAGAAAGAAA 
GTAGTTTGCGATTGCAGTAGAAATAAGTGGTTTACTTCTCCCATCCATTGTAAACATTTGAA 

TAAATAATTTGAGTTTAGGTGATCCACCCCTTAATTGTACCCCCGATGGTATATTTCTGAGT 

AAGCTACTATCTGAACATTAGTTAGATCCATCTCACTATTTAATAATGAAATTTATTT^ 

AATTTAAAAGCAAATAAAAGCTTAACTTTG 
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FIGURE 28 

><ss.DNA33089 

xsubunit 1 of 1, 259 aa, 1 stop 
><MW: 29275, pi: 6.92, NX(S/T): 2 

MNLVDLWLTRSLSMCHjLIjQSFVLMILCFHSASMCPKGCLCSSSGGLNVTCSNANLKEIPR 
DLPPETVLLYLDSNQITSIPNEIFKDLHQLRVLNLSKNGIEFIDEHAFKGVAETLQTLDL 
SDNR I QS VHKNAFNNLKARAR I ANNPWHCDCTLQQVLRS^4ASNHETAHNVI CRTS VLDEH 
AGRPFLNAANDADLCNLPKKTTDYAI^VTMFGWFTMVI S YVVYY^ 
SLPSRQKKADEPDDISTW 
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F IGURE 29 

ACCGAGCCGAGCGGACCGAAGGCGCGCCCGAGATGC^GGTGAGC^GAGGATGCTGGCGGG^ 
GGCGTGAGGAGCATGCCCAGCCCCCTCCTGGCCTGCTGGCAGCCCATCCTCCTGCTGGTGCT 
GGGCTCAGTGCTGTCAGGCTCGGCCACGGGCTGCCCGCCCCGCTGCGAGTGCTCCGCCCAGG 
ACCGCGCTGTGCTGTGCCACCGCAAGTGCTTTGTGGCAGTCCCCGAGGGCATCCCCACCGAG 
ACGCGCCTGCTGGACCTAGGCAAGAACCGCATCAAAACGCT 

CTTCCCGCACCTGGAGGAGCTGGAGCTCAACGAGAACATCGTGAGCGCCGTGGAGCCCGGCG 

CCTTCAACAACCTCTTCAACCTCCGGACGCT^ 

CCGCTAGGCGTCTTCACTGGCCTCAGCAACCTGACCAAG^ 

CGTTATCCTACTGGACTACATGTTTCAGGACCTGTACAACCTCAAGTCACTGGAGGTTGGC^ 

ACAATGACCTCGTCTACATCTCTCACCGCGCCTTC^ 

ACGCTGGAGAAATGCAACCTGACCTCCATCCC^ 

CATCGTCCTGAGGCTCCGGCACCTCAACATCAATC 

TGTACCGACTCAAGGTCTTGGAGATCTCCCACTGGCCCT^ 

TGCCTCTACGGCCTCAACCTGACGTCCCTGTCCATC^^ 

CTACCTGGCCGTCCGCCACCTAGTCTATCTCCGCTTCCTC7ACCTCT 

GCACGATTGAGGGCTCGATGTTGCATGAGCTGCT 

GGGCAGCTGGCCGTGGTGGAGCCCTATGCCTTCCGC 

TGTCTCTGGCAACCAGCTGACCACACTGGAGGAATCAGTCTTCCACTCGGTGGGCAA 

AGACACTCATCCTGGACTCCAACCCGCTGGCCTGCGACTGTCGGCTCCTGTGGGTGTTCCGG 

CGCCGCTGGCGGCTCAACTTC^CCGGCAGC^GCCCACGTGCGCCACGCCCGAGTTTGTC^ 

GGGCAAGGAGTTCAAGGACTTCCCTGATGTGCTACTGCCCAACT 

CCCGCATCCGGGACCGGAAGGCCCAGCAGGTGTTTGTGGACGAGGGCCACA 

GTGTGCCGGGCCGATGGCGACCCGCCGCCCGCCATCCTCT^ 

GGTCTCAGCCAAGAGCAATGGGCGGCTCACAGTCT^ 

ACGCCCAGGTACAGGACAACGGCACGTACCTGTGCATCGCGGCCAACGCGGGCGGCAACGAC 
TCCATGCCCGCCC^CCTG(^TGTGCGCAGCTACTCGCCCGACTGGCCCCATC^ 
GACCTTCGCTTTCATCTCCAACCAGCCGGGCGAGGGAGAGGCCAACAGCACCCGC^ 
TGCCTTTCCCCTTCGA(^TC^GACCCTCAT<^^ 

CTGGGCGTCGTCCTCTTCTGCCTGGTGCTGCTGTTTCTCTGGAGCCGGGGCAAGGG 

AAAGCACAACATCGAGATCGAGTATGTGCCCCGAAAGTCGGACGCAGGCATCAGCT 

ACGCGCCCCGC^GTTC^CATGAAGATGATATGAGGCCGGGGCGGGGGGCAGGGACCCCCG 

GGCGGCCGGGCAGGGGAAGGGGCCTGGTCGCCAC 

CTCCCTACCCTTCTACACACGTTCrCTTTCrCCCTCCCGCCTCC^ 

CGAGCCCTCACCACCTGCCCTCCITCTACCAGGACCTCAGAAGCCC^ 

CCTACAGAGGGGCATTGACAGACTGGAGTTGAAAGCCGACGAACCGACACGCGG 

ATAATTCAATAAAAAAGTTACGAACTTTCTCTGTAA 

TATGAAAACTTGAAATAATAAAAAGAGAAAAAAACTAAAAAAAAAAAAAAAT^AAAAAA 
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FIGURE 30 

XSS.DNA33786 

xsubunit 1 of 1, 620 aa, 1 stop 
><MW: .69838, pi: 8.84, NX(S/T): 10 
MQVSKRMLAGGWSMPSPLLACWQPILLLVL^ 

CFVAVPEGIPTETRLIiDLGKNRIKTLNQDEFASFPHLEELELNENIV 

LRTLGLRSNRLKLIPLGVFTGLSNL^ 

YISHRAFSGLNSLEQLTLEKQILTSIPTEAL^ 

LKVLE I SHWPYLDTMTPNCLYGLNLTSLS I THCNLTAVPYIAVRHLVYLRFLNLS YNP I S 

TIEGSMLHELLRLQEIQLVGGQLAVVEPY 

LETLILDSNPLACDCRLLVA7PR 

CRRARIRDRKAQQVFVDEGHTVQFVCRADGDPPPAILWLSPRKHLVSAKSNGRLTW 
TLEWYAQVQDNGTYLCIAANAGGNDSMPAHI^^ 

ANSTRATVPFPFDI KTL I IATTMGF I SFLGWLFCLVLLFLWSRGKGNTKHNI E I E YVPR 
KSDAG I SSADAPRKFNMKMI 
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FIGURE 31 

CCCACGCGTCCGCACCTCGGCCC^ 

ATCGTAGTCCACCCCCTCCCCATCCCC^GCCCCCGGGGATTCAGGCTCGCCAGCGCCCAGCC 
AGGGAGCCGGCCGGGAAGCGCGATGGGGGCCCCAGCCGCCTCGCTCCTGCTCCTGCTCCTGC 
TGTTCGCCTGCTGCTGGGCGCCCGGCGGGGCCAAC 

ACATCTGATGAAACAGTGGTGGCTGGTGGC^CCGTGGTGCTC^GTGCCAAGTGAAAGATCA 
CGAGGACTCATCCCTGCAATGGTCTAACCCTGCTC^ 

GAGCCCTTCGAGATAATCGAATTCAGCTGGTTACCTCTACGCCCGACGAGCTCAGCATCAGC 
ATCAGC^TGTGGCCCTGGCAGACGAGGGCGAGTAC^CCTGCTCAATCTTa^CTATGCCTGT 
GCGAACTGCCAAGTCCCTCGTCACTGTGCTAGGAATTCC^ 

ATAAATCTTCATTACGGGAAAAAGA(^(^GCCACCCTAAACTGTCAGTCTTCTGGGAGCAAG 
CCTGCAGCCCGGCTCACCTGGAGAAAGGGTGACCAAGAACTCCACGGAGAACCAACCCGCAT 
ACAGGAAGATCCGAATGGTAAAACCTTCACTGT 

GGGAGGATGATGGGGCGAGCATCGTGTGCTCTGTGAACCATGAATCTCTAAAGGGAGCTGAC 

AGATCCACCTCTCAACGCATTGAAGTTTTATACACACCAACTGCGATGATTAGGCCAGACCC 

TCCCCATCCTCGTGAGGGCCAGAAGCTGTTGCTACACTGTGAGGGTCGCGGCAATCCAGTCC 

CCCAGCAGTACCTATGGGAGAAGGAGGGCAGTGTGCCACCCCTGAAGATGACCCAGGAGAGT 

GCCCTGATCTTCCCTTTCCTCAACAAGAGTGACAGTGGCACCTACGGCTGCACA 

CAACATGGGCAGCTACAAGGCCTACTACACCCTCAATGTTAATGACCCCAGTCCGGTGCCCT 

CCTCCTCCAGCACCTACCACGCCATCATCGG 

CTC^TCATGCTC^TCTTCCTTGGCC^^ 

TGAGGCAAAAGGCTCCGACGATGCTCCAGACGCGGACACGGCCATCATCAATGC^ 
GGCAGTCAGGAGGGGACGACAAGAAGGAATATTTCATCT 
GCCCCCCAGG^GCCCTGTGGGGACTGCTGKSG^ 
CCGCAGGGCCGCCCCTCCCGCTTGCTCCCC^GC^ 

TTTGGGTGCGGTTTTGTACTCGGTTTGGAATGGGGAGGGAGGAGGGCGGGGGGAGGGGAGGG 
TTGCCCTCAGCCCTTTCCGTGGCTTCTCTGCATTTGGGTTATTATTATTT^ 
CAAATCAAATCTGTCTCCAGGCTGGAGAGGCAGGAGCCCTGGGGTGAGAAAAG 
AACAAAAAACA 
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EKzIIRE %>2 

MGAPAASLLLLLLLFACCWAPGGANLSQDDSQPW^ 

LQWSNPAQQTLYFGEKRALRDNRIQLVTSTPHELS I S I SNVALADEGEYTCS I FTMPVR 
TAKSLVTVLGIPQKPIITGYKSSLREKDTATLNCQSSGSKPAARLT^ 
RIQEDPNGKTFWSSSVTFQVTREDDGASIVCSVNHESLKGADRSTSQRIEVLYTPTAM 
IRPDPPHPREGQKLLLHCEGRGNPVPQQYLWEK^ 

TYGCTATSNMGSYKAYYTLNVNDPSPVPSSSSTYHAIIGGIVAFIW 
LIRHKGTYLTHEAKGSDDAPDADTAI INAEGGQSGGDDKKEYFI 
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FI GU RE 3 3 

GGGGGTTAGGGAGGAAGGAATCCACCCCCACCCCCCCAAACCCTTTTCTTCTCCTTTCCT 
CTTCGGACATTGGAGC^CTAAATGAACITGAATTC^ 

TTACTTTGTGATGAGATCGGGGATGAATTGCTCGCTTTT^AAAATGCTGCT^ 
GCTGGAGACGTCTCTTTGTTTTGCCGCTGGAAACGT^ 

TCTGTTCCTGCAATGAGATAGAAGGGGACCTACACGTAGACTGTGAAAAAAAGGGCTTCAC^ 

AGTCTGCAGCGTTTCACTGCCCCGACTTCCCAGTTTTACCATTTATTTCTGCATGGCAATTC 

CCTCACTCGACTTTTCCCTAATGAGTTCGCTAACTTTTATAATGCGGTTAGTTTGCACATGG 

AAAACAATGGCTTGCATGAAATCGTTCCGGGGGCTTTTCTGGGGCTGCAGCT 

CTGCACATCAACAACAACAAGATCAAGTCTTTTCGAAAGC^ 

TCTGGAATATCTCCAGGCTGATTTTAATTTATTACGAGATATAGACCCGGGGGCCTTCCAGG 
ACTTGAACAAGCTGGAGGTGCTCATTTTAAATGA 

GTGTTCCAGTATGTGCCCATCACCCACCTCGACCTCCGGGGTAACAGGCTGAAAACGCTGCC 
CTATGAGGAGGTCTTGGAGCAAATCCCTGGTATTGCGGAGATCCTGCTAGAGGATAACCCTT 
GGGACTGCACCTGTGATCTGCTCTCCCTGAAAGAATGGCTGGAAAAC^TTCCCAAGAATGCC 
CTGATCGGCCGAGTGGTCTGCGAAGCCCCC^CC^GACTGC^GGGTAAAGACCrC^\TGAAAC 
CACCGAACAGGACTTGTGTCCTTTGAAAAACCGAGTGGATTCTAGTCTCCCGGCGCCCCCTG 
CCCkAGAAGAGACCTTTGCTCCTGGACCCCTGCCAACTCC^ 

GATCATGCCACACCAGGGTCTGCTCCAAACGGAGGTACAAAGATCCCAGGCAACTGGCAG 

CAAAATCAGACCCACAGCAGCGATAGCGACGGGTAGCTCCAGGAACAAACCCT 

GTTTACCCTGCCCTGGGGGCTGC^GCTGCGACCACATCCCAGGGTCGGGTTTAAAGATGAA 

TGCAACAAGAGGAACGTGAGCAGCTTGGCTG 

GCTTTTCCTACGAGATAACAAGATCCACAGCATCC<^^ 

ACCTCATTCTGTTGGATCTGGGCAACAATAACATCGOTACTGTAGAGAACAACACT 

AACCTTTTGGACCTCAGGTGGCTATACATGGATAGCAATTACCTGGACACGCTGTCCCGGGA 

GAAATTCGCGGGGCTGCAAAACCTAGAGTACCTGAACGTC 

TCCTCCCGGGCACTTTCAATGCCATC 

CTGAGGTCCCTGCCTGTGGACGTGTTCGCTGGGGTCTC^ 

CAATTACTTCATGTACCTCCCGGTGGCAGG^ 

TAGACCTCCACGGAAACCCCTGGGAGTGCTCCTGCA<^^ 

GAACGCTTGGGTTCCGAAGTGCTGATGAGCGACCTCAAGTGTGAGACGCCGGTGAACTTCTt 
TAGAAAGGATTTCATGCTCCTCrrCCAATGACGAGATCTGCCCTCAGCTGTACGCTAGGATCT 
CGCCCACGTTAACTTCGCACAGTAAAAACAGCACT^ 
AACTCCTACCTAGACACCAGCAGGGTGTCCATCT 

GTTTGTCACCTCCGCCTTCACCGTGGTGGGCATGCTCGTGTTTATCCTGAGGAACCGAAAGC 
GGTCCAAGAGACGAGATGCCAACTCCTCCGCGTCCGAGATTAATTCCCTACAG^ 
GACTCTTCCTACTGGCAGAATGGGCCTTACA^ 
TGGCTCTCACTCGCTCTCAGACTAAGACCCCAACC^ 

ATA(^TCCTTCCCCACCGCAGGCACCCCGGGGGCTGGAGGGGCGTGTACCCAAATCCCCGCG 
CCATCAGCCTGGATGGGCATAAGTAGATAAATAACTC 
GACCCCTTACTTAGCrCCCTCCTTGAAAO\AAGAGCAGACTGTGGAGA 
GCCAGCTCGCTCTTTGCTGAGAGCCCCTTTTGACAGAAAGCCC^ 

AACTGACAGTGCCCTCGCCCTCGGCCCCGGGGCCTGTGGGGTTGGATGCCGCGGTTCTATAC 
ATATATACATATATCC^CATCTATATAGAGAGATAGATATCTATTTTTCCCCTGTGGATTAG 
CCCCGTGATGGCTCCCTGTTGGCTACX3CAGGGATG 
TGTAAATAAGTAACTTTGACTTCTGAC 
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FIGURE 34 

MLLWILLLETSLCFAAGNVTGDVCKEKI CSCNE I EGDLHVDCEKKGFTSLQRFTAPTSQ 
FYHLFLHGNSLTRLFPNEFAOTYNAVSLHME^ 

KSFRKQTFLGLDDLEYLQADFNLLRDI DPGAFQDLNKLEVL I LNDNL I S TLPANVFQYV 
P I THLDLRGNRLKTLP YEEVLEQ I PGI AE I LLEDNPWDCTCDLLSLKEWLEN I PKNAL I 
GRWCEAPTRLQGKDLNETTEQDLCPLKNRVDSSLPAPPAQE 

EDHATPGSAPNGGTKIPGNWQIKIRPTAAIATGSSRNKPLANSLPCPGGCSCDHIPGSG 
LKMNCNNRNVSSLADLKPKLSNVQELFLRDNKIHSIRKSHFVDY^ 
VENNTFKNLLDLRWLYMDSNYLDTLSREKFAGLQNLEYLNVEYNA 
LRILILNNNLLRiSLPVDVFAGVSLSKL^ 

ECSCTIVPFKQWAERLGSEVLMSDLKCETPVNFFRKDFMLLSNDEICPQLYARISPTLT 
SHSKNSTGLAETGTHSNSYLDTSRVSI 

KRRDANSSASEINSLQTVCDSSYWHNGPYNADGAHRVYDCGSHSLSD 
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FIGURE 35 

AGTCGACTGCGTCCCCTGTACCCGGCGCCAGCTGTGTTCCTGACCCCAGAATAACTCAGG 
GCTGCACCGGGCCTGGCAGCGCTCCGCACACATTTCCTGTCGCGGCCTAAGGGAAACTGT 
TGGCCGCTGGGCCCGCGGGGGGATTCTTGGCAGTTGGGGGGTCCGTCGGGAGCGAGGGCG 
GAGGGGAAGGGAGGGGGAACCGGGTTGGGGAAGCCAGCTGTAGAGGGCGGTGACCGCGCT 
CCAGACACAGCTCTGCGTCCTCGAGCGGGACAGATCCAAGTTGGGAGCAGCTCTGCGTGC 
GGGGCCTCAGAGA 

><MET {trans=l-s, dir=f, res=l} 

ATGAGGCCGGCGTTCGCCCTGTGCCTCCTCTGGCAGGCGCTCTGGCCCGGGCCGGGCGGC 
GGCGAACACCCCACTGCCGACCGTGCTGGCTGCTCGGCCTCGGGGGCCTGCTACAGCCTG 
CACCACGCTACCATGAAGCGGCAGGCGGCCGAGGAGGCCTGCATCCTGCGAGGTGGGGCG 
CTCAGCACCGTGCGTGCGGGCGCCGAGCTGCGCGCTGTGCTCGCGCTCCTGCGGGCAGGC 
CCAGGGCCCGGAGGGGGCTCCAAAGACCTGCTGTTCTGGGTCGCACTGGAGCGCAGGCGT 
TCCCACTGCACCCTGGAGAACGAGCCTTTGCGGGGTTTCTCCTGGCTGTCCTCCGACCCC 
GGCGGTCTCGAAAGCGACACGCTGCAGTGGGTGGAGGAGCCCCAACGCTCCTGCACCGCG 
CGGAGATGCGCGGTACTCCAGGCCACCGGTGGGGTCGAGCCCGCAGGCTGGAAGGAGATG 
CGATGCCACCTGCGCGCCAACGGCTACCTGTGCAAGTACCAGTTTGAGGTCTTGTGTCCT 
GCGCCGCGCCCCGGGGCCGCCTCTAACTTGAGCTATCGCGCGCCCTTCCAGCTGCACAGC 
GCCGCTCTGGACTTCAGTCCACCTGGGACCGAGGTGAGTGCGCTCTGCCGGGGACAGCTC 
CCGATCTCAGTTACTTGCATCGCGGACGAAATCGGCGCTCGCTGGGACAAACTCTCGGGC 
GATGTGTTGTGTCCCTGCCCCGGGAGGTACCTCCGTGCTGGCAAATGCGCAGAGCTCCCT 
AACTGCCTAGACGACTTGGGAGGCTTTGCCTGCGAATGTGCTACGGGCTTCGAGCTGGGG 
AAGGACGGCCGCTCTTGTGTGACCAGTGGGGAAGGACAGCCGACCCTTGGGGGGACCGGG 
GTGCCC^CCAGGCGCCCGCCGGCCACTG(^\AC(^GCCCCGTGCCGCAGAG7yvCATGGCCA 
ATCAGGGTCGACGAGAAGCTGGGAGAGACACCACTTGTCCCT^ 

ACATCTATTCCTGAGATTCCTCGATGGGGATCACAGAGCACGATGTCTACCCTTCAAATG 
TCCCTTGftAGCCGAGTCAAAGGCCACTATCAC^ 

AATTCTACGACTTCCTCTGCCACTCCTCAGGCTTTCGACTCCTCCTCTGCCGTGGTCTTC 

ATATTTGTGAGCACAGCAGTAGTAGTGTTGGTGATCTTGACCATGACAGTACTGGGGCTT 

GTCAAGCTCTGCTTTCACGAT^GCCCCTCTTCCCAGCCAAGGTyVGGAGTCTATGGGCCCG 

CCGGGCCTGGAGAGTGATCCTGAGCCCGCTGCTTTGGGCTCCAGTTCTGCACATTGCAC1A 

AACAATGGGGTGAAAGTCGGGGACTGTGATCTGCGGGACAGAGCAGAGGGTGCCTTGCTG 

GCGGAGTCCCCTCTTGGCTCTAGTGATGCATAGGGAAACAGGGGACATGGGCACTCCTGT 

GAACAGTTTTTCACTTTTGATGAAACGGGGAACGAAGAGGAACTTACTTGTGTAACTGAC 

AATTTCTGCAGAAATCCCCCTTCCTCTA7UVTTCCCTTTACTCCACTGAGGAGCTAAATCA 

GAACTGCACACTCCTTCCCTGATGATAGAGGAAGTGGAAGTGCCTTTAGGATGGTGATAC . 

TGGGGGACCGGGTAGTGCTGGGGAGAGATATTTTCTTATGTTTATTCGGAGAATTTGGAG 

AAGTGATTGAACTTTTCAAGACA.TTGGAA 

AAATAATTTCTACCAAAATGGAAAGGAAATGTTCTATGTTGTTCAGGCTAGGAGTATATT 
GGTTCGAAATCCCAGGGAAAAAAATAAAAATAAAAAATTAAAGGATTGTTGAT 
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FI GURE 36 

MRPAFALCLLWQALWPGPGGGEHPTADRAGCSASGACYSLHHATMKRQT^AEEACILRGGA 
LSTVRAGAELRAVLALLRAGPGPGGGSKDL^ 

GGLESDTLQWVEEPQRSCTARRCAVLQATGGVEPAGWKEMRCHLRANGYLCKYQFEVLCP 
APRPGAASNLSYRAPFQLHSAALDFSPPGTEVSALCRGQLPISVTCIADEIGARWDKLSG 
DVLCPCPGRYLRAGKC7VELPNCLDDLGGFACECATGFELGKDGRSCVTSGEGQPTLGGTG 
VPTRRPPATATSPVPQRTWPIRVDEKLGETPLVPEQDNSVTSIPEIPRWGSQSTMSTLQM 
SLQAESKATITPSGSVISKFNSTTSSATPQAFDSSSAWFIFVSTAVVVLVILTMTVLGL 
VKLCFHESPSSQPRKESMGPPGLESDPEPAALGSSSAHCTNNGVKVGDCDLRDRAEGALL 
AESPLGSSDA 
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FIGURE 37 

CGGACGCGTGGGATTCAGCAGTGGCCTGTGGCTGCCAGAGCAGCTCCTCAGGGG7VAACTA 
AGCGTCGAGTCAGACGGCACCATAATCGCCTTTAAAAGTGCCTCCGCCCTGCCGGCCGCG 
TATCCCCCGGCTACCTGGGCCGCCCCGCGGCGGTGCGCGCGTGAGAGGGAGCGCGCGGGC 
AGCCGAGCGCCGGTGTGAGCCAGCGCTGCTGCCAGTGTGAGCGGCGGTGTGAGCGCGGTG 
GGTGCGGAGGGGCGTGTGTGCCGGCGCGCGCGCCGTGGGGTGCAAACCCCGAGCGTCTAC 
GCTGCC 

><MET {trans=l-s, dir=f, res=l} 

ATGAGGGGCGCGAACGCCTGGGCGCCACTCTGCCTGCTGCTGGCTGCCGCCACCCAGCTC 

TCGCGGCAGCAGTCCCCAGAGAGACCTGTTTTCACATGTGGTGGCATTCTTACTGGAGAG 

TCTGGATTTATTGGO\GTGAAGGTTTTCCTGGAGTGTACCCTCCAAATAGCAAATGTACT 

TGGAAAATCACAGTTCCCGAAGGAAAAGTAGTCGTTCTCAATTTCCGATTCATAGACCTC 

GAGAGTGACAACCTGTGCCGCTATGACTTTGTGGATGTGTACAATGGCCATGCCAATGGC 

CAGCGCATTGGCCGCTTCTGTGGCACTTTCCGGCCTGGAGCCCTTGTGTCCAGTGGCAAC 

AAGATGATGGTGC^GATGATTTCTGATGCC^C^C^GCTGGCAATGGCTTC^TGGCCATG 

TTCTCCGCTGCTGAACCAAACGATUVGAGGGGATCAGTATTGTGGAGGACTCCTTGACAGA 

CCTTCCGGCTCTTTTA/yUVCCCCCAACTGGCCAGACCGGGATTACCCTGCAGGAGTCACT 

TGTGTGTGGCACATTGTAGCCCCAAAGAATCAGCTTATAGAATTAAAGTTTGAGAAGTTT 

GATGTGGAGCGAGATAACTACTGCCGATATGATTATGTGGCTGTGTTTAATGGCGGGGAA 

GTCAACGATGCTAGAAGAATTGGAAAGTATTGTGGTGATAGTCCACCTGCGCCAATTGTG 

TCTGAGAGA7^ATGAACTTCTTATTCAGTTTTTATCAGACTTAAGTTTAACTGCAGATGGG 

TTTATTGGTCACTACATATTCAGGCCAAAAAAACTGCCTACAACTACAGAACAGC^ 

ACCACCACATTCCCTGTAACCACGGGTTTAAAACCC^ 

TGTAGACGGACGGGGACTCTGGAGGGCAATTATTGTTC7\AGTGACTTTGTATTAGCCGGC 
ACTGTTATCACAACCATCACTCGCGAT^ 

ATCTACAAAGAGGGAAATTTGGCGATTCAGCAGGCGGGCAAGAACATGAGTGCCAGGCTG 

ACTGTCGTCTGCAAGCAGTGCCCTCTCCTCAGAAGAGGTCTAAATTACATTATTATGGGC 

CATVGTAGGTGAAGATGGGCGAGGCAAAATCATGCCAAACAGCTTTATC^ 

ACCAAG^T(^GAAGCTCCTGGATGCCTTAAAAAATAAGC^TGTTAACAGTGAACTGTG 

TCCATTTAAGCTGTATTCTGCCATTGCCTTTGAAAGATCTATGTTCTCTCAGTAGAAAAA 

AAAATACTTATAAAATTACATATTCTGAAAGAGGATTCCGAAAGATGGGACTGGTTGACT 

CTTCACATGATGGAGGTATGAGGCCTCCGAGATAGCTGAGGGAAGTTCTTTGCCTGCTGT 

CAGAGGAGCAGCTATCTGATTGGAAACCTGCCGACTTAGTGCGGTGATAGGAAGCTAAAA 

GTGTG\AGCGTTGACAGCTTGGAAGCGTTTATTTATACATCTCTGTAAAAGGATATTTTA 

GAATTGAGTTGTGTGAAGATGTCAAAATyiAGATTTTAGAAGTGCAATATTTATAGTGTTA 

TTTGTTTCACCTTCAAGCCTTTGCCCTGAGGTGTTACAATCTTGTCTTGCGTTTTCTAAA 

TCAATGCTTAATAAAATATTTTTAAAGGAAAAAAAAAAAA 
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FIGURE 38 

MRGANAWAPLCLLU\AATQLSRQQSPERPVFTCGGILTGESGFIGSEGFPGVYPPNSKCT 
WKITVPEGKVVVLNFRFIDLESDNLCR^ 

KMMVQMISDJ^TAGNGEMAMFSAAEPNERGDQYCGGLLDRPSGSFKTPNWPDRDYPAGVT 
CVWHIVAPKNQLIELKFEKFDVERDNYCRYDYVAVFNGGEVNDARRIGKYCGDSP 
SERNELLIQFLSDLSLTADGFIGHYIFRPKKLPTTTEQPVTTTFPVTTGLKPTVALCQQK 
CRRTGTLEGNYCSSDFVLAGWITTITRDGSLHATV^ 

TWCKQCPLLRRGLNYIIMGQVGEDGRGKIMPNSFIMMFKTKNQKliLDALKNKQC 
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FIGURE 39 

CGGACGCGTGGGCGGACGCGTGGGCGGCCCACGGCGCCCGCGGGCTGGGGCGGTCGCTTCTT 
' CCTTCTCCGTGGCCTACGAGGGTCCCCAGCCTGGGTAAAGATGGCCCCATGGCCCCCGAAGG 
GCCTAGTCCCAGCTGTGCTCTGGGGCCTCAGCCTCTTCCTCAACCTCCCAGGACCTATCTGG 
CTCCAGCCCTCTCCACCTCCCCAGTCTTCTCCCCCGCCTCAGCCCCATCCGTGTCATACCTG 
CCGGGGACTGGTTGACAGCTTTAACAAGGGCCTGGAGAGAACCATCCGGGACAACTTTGGAG 
GTGGAAACACTGCCTGGGAGGAAGAGAATTTGTCCAAATAC^AGACAGTGAGACCCGCCTG 
GTAGAGGTGCTGGAGGGTGTGTGCAGCAAGTCAGACTTCGAGTGCCACCGCCTGCTGGAGCT 
GAGTGAGGAGCTGGTGGAGAGCTGGTGGTTTCACAAGCAGCAGGAGGCCCCGGACCTCTTCC 
AGTGGCTGTGCTCAGATTCCCTGAAGCTCTGCTGCCCCGCAGGCACCTTCGGGCCCTCCTGC 
CTTCCCTGTCCTGGGGGAACAGAGAGGCCCTGCGGTGGCTACGGGCAGTGTGAAGGAGAAGG 
GACACGAGGGGGCAGCGGGCACTGTGACTGCCAAGCCGGCTACGGGGGTGAGGCCTGTGGCC 
AGTGTGGCCTTGGCTACTTTGAGGCAGAACGCAACGCCAGCCATCTGGTATGTTCGGCTTGT 
TTTGGCCCCTGTGCCCGATGCTCAGGACCTGAGGAATCAAACTGTTTGCAATGC7yVGAAGGG 
CTGGGCCCTGCATCACCTCAAGTGTGTAGACATTGATGAGTGTGGCACAGAGGG^ 
GTGGAGCTGACCAATTCTGCGTGAACACTGAGGGCTCCTATGAGTGCCGAGACTGTGCCAAG 
GCCTGCCTAGGCTGCATGGGGGCAGGGCCAGGTCGCTGTAAGAAGTGTAGCCCTGGCTATCA 
GCAGGTGGGCTCCAAGTGTCTCGATGTGGATGAGTGTGAGACAGAGGTGTGTCCGGGAGAGA 
ACAAGCAGTGTGAAAACACCGAGGGCGGTTATCGCTGCATCTGTGCCGAGGGCTACAAGCAG 
ATGGAAGGCATCTGTGTGAAGGAGCAGATCCCAGAGTCAGCAGGCTTCTTCTCAGAGATGAC 
AGAAGACGAGTTGGTGGTGCTGC^GCAGATGTTCTTTGGCATCATCATCTGTGCACTGGCCA 
CGCTGGCTGCTAAGGGCGACTTGGTGTTCACCGCCATCTTCATTGGGGCTGTGGCGGCCATG 
ACTGGCTACTGGTTGTCAGAGCGCAGTGACCGTGTGCTGGAGGGCTTCATCAAGGGCAGATA 
ATCGCGGCCACCACCTGTAGGACCTCCTCCCACCCACGCTGCCCCCAGAGCTTGGGCTGCCC 
TCCTGCTGGACACTCAGGACAGCTTGGTTTATTTTTGAGAGTGGGGTAAGCACCCCTACCTG 
CCTTACAGAGCAGCCCAGGTACCCAGGCCCGGGCAGACAAGGCCCCTGGGGTAAAAAGTAGC 
CCTGAAGGTGGATACCATGAGCTCTTCACCTGGCGGGGACTGGCAGGCTTCACAATGTGTGA 
ATTTCAAAAGTTTTTCCTTAATGGTGGCTGCTAGAGCTTTGGCCCCTGCTTAGGATTAGGTG 
GTCCTCACAGGGGTGGGGCCATCACAGCTCCCTCCTGCCAGCTGCATGCTGCCAGTTCCTGT 
TCTGTGTTCACCACATCCCC^C^CCCCATTGC(^CTTATTTATTC^TCTC^GGAAATAAA^ 
AAGGTCTTGGAAAGTTAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 40 
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FIGURE 4 1 

TGAGACCCTCCTGCAGCCTTCTCAAGGGACAGCCCC^ 
CAGCACC 

><MET (trans=l-s, dir=f , res=l} 
ATGCAGCCCCTGTGGCTCTGCTGGGCACTCT 
GCCCTGACCGK3GGAGCAGCTCCTGGGCAGCCTGCT^ 
CCCACCCTGGACAGGGCCGACATGGAGGAGCTGGTCATCCC<^^ 

TACGTGGCCCTGCTGCAGCG(^GC(^CGGGGACCGCTCCCGCGGAAAGAGGTTCAGCCAG 

AGCTTCCGAGAGGTGGCCGGCAGGTTCCTGGCGTTGGAGGCCAGCACACACCTGCTGGTG 

TTCGGCATGGAGCAGCGGCTGCCGCCCAACAGCGAGCTGGTGCAGGCCGTGCTGCGGCTC 

TTCCAGGAGCCGGTCCCCAAGGCCGCGCTGCACAGGCACGGGCGGCTGTCCCCGCGCAGC 

GCCCGGGCCCGGGTGACCGTCGAGTGGCTGCGCGTCCGCGACGACGGCTCCAACCGCACC 

TCCCTCATCGACTCCAGGCTGGTGTCCGTCCACGAGAGCGGCTGGAAGGCCTTCGACGTG 

ACCGAGGCCGTGAACTTCTGGCAGCAGCTGAGCCGGCCCCGGCAGCCGCTGCTGCTACAG 

GTGTCGGTGCAGAGGGAGCZATCTGGGCCCGCTGGCGTCCGGCGCCCACAAGCTGGTCCGC 

TTTGCCTCGCAGGGGGCGCGAGCCXKXJCrTGGGGAGCCCCAGCT 

GACCTITGGGGACTATGGAGCTCAGGGCGACTGTGAC^ 

ACCCGCTGCTGCCGCCAGGAGATGTACATTGACCTGCAGGGGATGAAGTGGGCCGAGAAC 

TGGGTGCTGGAGCCCCCGGGCTTCCTGGCTTATGAGTGTGTGGGCACCTGCCGGCAGCCC 

CCGGAGGCCCTGGCCTTCAAGTGGCCGTTTCTGGGGCCTCGACAGTGCATCGCCTCGGAG 

ACTGACTCGCTGCCCATGATCGTCAGCATCAAGGAGGGAGGCAGGACCA 

GTCAGCCTGCCCAAC2ATGAGGGTGCAGAAGTGCAGCTGTGCCTCGGATGGTGCGCTCGTG 

CCAAGGAGGCTCCAGCCATAGGCGCCTAGTGT^ 

TTTCTGAAGTGTTCGAGGGTACGAGGAGAGCTGGCGATGACTGAACTGCTGATGGACAAA 

TGCTCTGTGCTCTCTAGTGAGCCCTGAATTTC 

TTTTGCTTCTCAGGAATGAGAATCTTTGGCCA 

TTCTTATTATTCACTGCAOTATATTCTAAGCAOT 

GGCAGAAAGCCGANTGTGTCATTGTTTACTTGTCCT 

TCCACCACCACTCTGGACCrAAGACCTGGGGTTAAGTGT 

GATAATAAAGACTTTGTAAAACATGAATAAAAC^CATTTTATTCTAAAA 
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FIGURE 42 

MQPLWLCWALWVLPLAS PGAALTGEQLLGSLLRQLQLKEVPTLDRADMEELVI PTHVRAQ 
YVALLQRSHGDRSRGKRFSQSFREVAGRFLALEASTHL^ 

FQE PVPKAALHRHGRLS PRS ARARVTVEWLRVRDDGSNRTSL I DSRLVS VHESGWKAFDV 
TEAVNFWQQLSRPRQPLLLQVSVQREHLGPLAS^ 

DLGDYGAQGDCDPEAPMTEGTRCCRQEMYIDLQGMKWAENWVLEPPGFIiAYECVGTC^ 

PEALAFKWPFLGPRQCIASETDSLPMIVSIKEGGRTRPQWSLPNMRVQKCSCASTC 
PRRLQP 



43 / 128 



WO 99/14328 



PCT/US98/19330 



FIGURE 43 

GTCTGTTCCCAGGAGTCCTTCGGCGGCTGTTGTGTCAGTGGCCTGATCGCGATGGGGACAAA 
GGCGCAAGTCGAGAGGAAACTGTTGTGCCTCTTCATATTGGCGATCCTGTTGTGCTCCCTGG 
CATTGGGCAGTGTTACAGTGCACTCTTCTG2\ACCTGAAGTCAGAATTCCTGAGAATAATCCT 
GTGAAGTTGTCCTGTGCCTACTCGGGCTTTTCTTCTCCCCGTGTGGAGTGGAAGTTTGACCA 
AGGAGACACCACCAGACTCGTTTGCTATAATAACAAGATCACAGCTTCCTATGAGGACCGGG 
TGACCTTCTTGCCAACTGGTATCACCTTCAAGTCCGTGACACGGGAAGACACTGGGACATAC 
ACTTGTATGGTCTCTGAGGAAGGCGGC^CAGCTATGGGGAGGTCAAGGTCAAGCTCATCGT 
GCTTGTGCCTCCATCCAAGCCTACAGTTAACATCCCCTCCTCTGCCACCATTGGGAACCGGG 
CAGTGCTGACATGCTCAGAACAAGATGGTTCCCCACCTTCTGAATACACCTGGTTCA/yVGAT 
GGGATAGTGATGCCTACGAATCCCAAAAGCACCCGTGCCTTCAGCAACTCTTCCTATGTCCT 
GAATCCCACAACAGGAGAGCTGGTCTTTGATCCCCTGTCAGCCTCTGATACTGGAGAATACA 
GCTGTGAGGC^CGGAATGGGTATGGGACACCCATGACTTCAAATGCTGTGCGCATGGAAGCT 
GTGGAGCGGAATGTGGGGGTCATCGTGGCAGCCGTCCTTGTAACCCTGATTCTCCTGGGAAT 
CTTGGTTTTTGGCATCTGGTTTGCCTATAGCCGAGGCCACTTTGACAGAACAAAGA7y\GGGA 
CTTCGAGTAAGAAGGTGATTTACAGCGkGCCT^ 

ACCTCGTCATTCCTGGTGTGAGCCTGGTCGGCTCACCGCCTATCATCTGCATTTGCCTTACT 
CAGGTGCTACCGGACTCTGGCCCCTGATGTCTGTAGTTTCACAGGATGCCTTATTTGTCTTC 
TACACCCCACAGGGCCCCCTACTTCTTCGGATGTGTTTTTAATAATGTCAGCTATGTGCCCC 
ATCCTCCTTCATGCCCTCCCTCCCTTTCCTACCACTGCTGAGTGGCCTGGAACTTGTTTAAA 
GTGTTTATTCCCCATTTCTTTGAGGGATCAGGAAGGAATCCTGGGTATGCCATTGACTTCCC 
TTCTAAGTAGACAGCAAZU^TGGCGGGGGTCGCAGG 

TGGCAGGGATCTTTGAATAGGTATCTTGAGCTTGGTTCTGGGCTCTTTCCTTGTGTACTGAC 
GACCAGGGCCAGCTGTTCTAGAGCGGGAATTAGAGGCTAGAGCGGCTGAAATGGTTGTTTGG 
TGATGACACTGGGGTCCTTCCATCTCTGGGGCCCACTCTCTTCTGTCTTCCCATGGGAAGTG 
CCACTGGGATCCCTCTGCCCTGTCCTCCTGAATACAAGCTGACTGACATTGACTGTGTCTGT 
GGAAAATGGGAGCTCTTGTTGTGGAGAGCATAGTAAATTTTCAGAGAACTTGAAGCCAAAAG 
GATTTAAAACCGCTGCTCTAAZ^?yVAAGAAAACTGGAGGCTGGGCGCAGTGGCTCACGCCTG 
TAATCCCAGAGGCTGAGGCAGGCGGATCACCTGAGGTCGGGAGTTCGGGATCAGCCTGACCA 
ACATGGAGAAACCCTACTGGAAATACAAAGTTAGCCAGGCATGGTGGTGCATGCCTGTAGTC 
CCAGCTGCTCAGGAGCCTGGCAACAAGAGCAAAACTCCAGCTCA 
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FIGURE 44 
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FIGURE 45 

CAGCGCGTGGCCGGCGCCGCTGTGGGGACAGCATGAGCGGCGGTTGGATGGCGCAGGTTGG^ 
GCGTGGCGAACAGGGGCTCTGGGCCTGGCGCTGCTGCTGCTGCTCGGCCTCGGACTAGGCCT 
GGAGGCCGCCGCGAGCCCGCTTTCCACCCCGACCTCTGCCCAGGCCGCAGGCCCCAGCTCAG 
GCTCGTGCCCACCCACCAAGTTCCAGTGCCGCACCAGTGGCTTATGCGTGCCCCTCACCTGG 
CGCTGCGACAGGGACTTGGACTGCAGCGATGGCAGCGATGAGGAGGAGTGCAGGATTGAGCC 
ATGTACCCAGAAAGGGO^TGCCC^CCGCCCCCTGGCCTCCCCTGCCCCTGCACCGGCGTCA 
GTGACTGCTCTGGGGGAACTGACAAGAAACTGCGCAACTGC^GCCGCCTGGCCTGCOTAG^ 
GGCGAGCTCCGTTGC^CGCTGAGCGATGACTGCATTCCACTCACGTGGCGCTGCGACGGCCA 
CCCAGACTGTCCCGACTCCAGCGACGAGCTCGGCTGTGGAACCAATGAGATCCTCCCGGAAG 
GGGATGCCACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCACCTCTCTCAGGAATGCC 
ACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCCCCTCTGTCGGGAATGCCACATCCTC 
CTCTGCCGGAGACCAGTCTGGAAGCCCAACTGCCTATGGGGTTATTGCAGCTGCTGCGGTGC 
TC^GTGCAAGCCTGGTCACCGCC^CCCTCCTCCTTTTGTCCTGGCTCCGAGCCCAGGAGCGC 
CTCCGCCCACTGGGGTTACTGGTGGCCATGAAGGAGTCCCTGCTGCTGTCAGAACAGAAGAC 
CTCGCTGCCCTGAGGACAAGC&CTTGCCA^ 

GGAGGAGAGCAGTGATGCGGATGGGTACCCGGGCACACCAGCCCTCAGAGACCTGAGTTCTT 
CTGGCCACGTGGAACCTCGAACCCGAGCTCCTGCAGAAGTGGCCCTGGAGATTGAGGGTCCC 
TGGACACTCCCTATGGAGATCCGGGGAGCTAGGATGGGGAACCTGCCACAGCCAGAACTGAG 
GGGCTGGCCCC^GGC^GCTCCCAGGGGGTAGAACGGCCCTGTGCTTAAGAC^CTCCCTGCTG 
CCCCGTCTGAGGGTGGCGATTAAAGTTGCTTC 
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FIGURE 46 

><ss.DNA33221 

xsubunit 1 of 1, 282 aa, 1 stop 
><MW: 28991, pi: 4.62, NX(S/T): 3 
MSGGW^QVGAWRTGALGLALLLL^ 

CRTSGLC^PLTWRODRDIiDCSIXSSDEEECRIEPCTQKGQCPPPPGLPCPCTGVSDCSGGT 
DKKLRNCSRLACLAGELRCTLSDDC I PLTWRCDGHPDCPDS SDELGCGTNE I LPEGDATT 
MGPPVTLESWSXJ^ATTMGPPVTLESVPSVGNATSSSAGDQSGSPTAYGVIAAAA^ 
SLVTATLLLLSWLI^QERLRPLGLLVAMKESLLLSEQKTSLP 
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FIGURE) 4 7 

CCCACGCGTCCGGTCTCGCTCGCTCGCGCAGCGGCGGCAGCAGAGGTCGCGCACAGATGCGG 

GTTAGACTGGCGGGGGGAGGAGGCGGAGGAGGGAAGGAAGCTGCATGCATGAGACCCACAGA 

CTCTTGCAAGCTGGATGCCCTCTGTGGATG^ 

GAGATGGATTTCTAGAGCAGCAGCAGCAGCAGCAGCAACCTC^ 

GCCGTGATCCTGTGGTTTCAGCTGGCGCTGTGCT 

CGATGACCTTCAAGTGTGTGCTGACCCCGGCATTCCCGAGAATGGCTTCAGGACCCCCAGCG 

GAGGGGTTTTCTTTGAAGGCTCTGTAGCCCGATTTCACT 

GGCGCTACAAAGAGACTGTGTTTGAAGCATTTTAATGGAACCCTAGGCT 

TAATTCC^TCTGTGTGCAAGAAGATTGCCGTATCCCTC^^TCGAAGATGCrGAGATTC^TA 

ACAAGACATATAGACATGGAGAGAAGCTAATCATC^CTTGTC^TGAAGGATTCAAGATCC^ 

TACCCCGACCTACACAATATGGTTTCATTATGTCGCGATGATGGAACGTGGAATAATCTGCC 

CATCTGTCAAGGCTGCCTGAGACCTCTAGCCTC 

TCCAGACCTCCTTCCCGGTGGGGACTGTGATCTCCTATCGCTGCTTTCCCGGATTTAAACTT 

GATGGGTCTGCGTATCTTGAGTGCTTACAAAACCTTATCTGGTCGTCCAGCCCACCCCGGT^ 

CCTTGCTCTGGAAGCCCAAGTCTGTCCACTACCT 

GCCACCCGCGGCCTTGTGAGCGCTACAACCACC^^ 

GGCTACAGCCTCACCAGCGACTACAAGTACAT<^^ 

TTATCAAGTCTACTGCATCAAATCAGAGG 

CCACGTGGAAGATTGTGGCGTTCACGGCAACCAGTGTGCTGCTGGTGCT 
CTGGCCAGGATGTTCCAGACC^GTTCAAGGCCCACOT 

TTCCAGCAGTGACCCTGACTTTGTGGTGGTAGACGGCGTGCCCGTCATGCTCCCGTCCTATG 

ACGAAGCTGTGAGTGGCGGCTTGAGTGCCTTAGGCCCCGGGTACATGGCOTCT 

GGCTGCCCCTTACCCGTGGACGACC^GAGCCCCCCAGCATACCCCGGCTCAGGGGACACGGA 

CACAGGCCCAGGGGAGTCAGAAACCTGTGACAGCGTCT 

GTCTGTATTCACCTCCCAGGTGCCAAGAGAGCT^CCCACCCTGCTTC 

ATTGCCAGCACGGCAGAGGAGGTGGCATCCACCAGCCCAGGCAT 

GTTGTTCCTAAGAAACTGATTGATTAAAAAAT^ 

ATACATGTTGATCTGTGGAGTTGATTCCTTO 

AGCTCTGATCCTTAAAATTGCTATGCTGATAC^ 

CTGTTTCTTCTTGACACAGACTGATTAAAAATTAAAAGNAAAAAA 
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FI G URE 48 

><ss.DNA33107 

xsubunit 1 of 1, 490 aa, 1 stop 
><MW: 53920, pi: 5.41, NX(S/T) : 4 
MYHGMNPSNGDGFLEQQQQQQQPQSPQRL^ 

GIPENGFRTPSGGVFFEGSVARFHCQDGFKLKGATKRLCLKHFNGTLGWIPSDNSICVQE 

DCRI PQIEDAE IHNKTYRHGEKLI ITCHEGFKIRYPDLHNMVSLCRDDGTWNNLP I CQGC 

LRPLASSNGYVNISELQTSFPVGWISYRCFPGFKl^ 

EAQVCPLPPMVSHGDFVCHPRPCERYNHGTVVEFYCDPGYSLTSDYK^ 

QVYC I KSEQTWPSTHETLLTTWKI VAFTATSVLLVLLLVI LARMFQTKFKAHFPPRGPPR 

SSSSDPDFVVVDGVPVMLPSYDEAVSGGLSALGPGYMASVGQGCPLPVDDQSPPAYPGSG 

DTDTGPGESETCDSVSGSSELLQSLYSPPRCQESTHPASDNPDIIASTAEEVASTSPGIH 
HAHWVLFLRN 
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FIG URE 4 9 

CCCACGCGTCCGCTCCGCGCCCTCCCCCCCGCCTCCCGTGCGGTCCGTCGGTGGCCTAGAGA 
TGCTGCTGCCGCGGTTGCAGTTGTCGCGCACGCCTCTGCCCGCCAGCCCGCTCCACCGCCGT 
AGCGCCCGAGTGTCGGGGGGCGCACCCGAGTCGGGCCATGAGGCCGGGAACCGCGCTACAGG 
CCGTGCTGCTGGCCGTGCTGCTGGTGGGGCTGCGGGCCGCGACGGGTCGCCTGCTGAGTGCC 
TCGGATTTGGACCTCAGAGGAGGGCAGCCAGTCTGCCGGGGAGGGACACAGAGGCCTTGTTA 
TAAAGTCATTTACTTCCATGATACTTCTCGAAGACTGAACTTTGAGGAAGCCAAAGAAGCCT 
GCAGGAGGGATGGAGGCCAGCTAGTC^GC^TCGAGTCTG7UVGAT(^C^GAAACTGATAGAA 
AAGTTCATTGAAAACCTCTTGCCATCTGATGGTGACTTCTGGATTGGGCTCAGGAGGCGTGA 
GGAGAAACAAAGCAATAGCACAGCCTGCCAGGACCTTTATGCTTGGACTGATGGCAGCATAT 
CACAATTTAGGAACTGGTATGTGGATGAGCCGTCCTGCGGCAGCGAGGTCTGCGTGGTCATG 
TAC(^TCAGCO\TCGGCACCCGCTGGCATCGGAGGCCCCTACATGTTCCAGTGGAATGATGA 
CCGGTGCAACATGAAGAACAATTTCATTTGCAAATATTCTGATGAGAAACCAGCAGTTCCTT 
CTAGAGAAGCTGAAGGTGAGGAAACAGAGCTGACAACACCT^^ 

GAAGAAGATGCCAAAAAAACATTTAAAGAAAGTAGAGAAGCTGCCTTGAATCTGGCCTACAT 
CCTAATCCCCAGCATTCCCCTTCTCCTCCTCCTTGTGGTCACCACAGTTGTATGTTGGGTTT 
GGATCTGTAGAAAAAGAAAACGGGAGCAGCCAGACC^ 

TGGCCCTCTCCTCACCAGGGAAACAGCCCGGACCTAGAGGTCTACAATGTCATAAGAAAACA 
AAGCGAAGCTGACTTAGCTGAGACCCGGCCAGACCTGTVAGAATATTTCATTCCGAGTGTGTT 
CGGGAGAAGCCACTCCCGATGACATGTCTTGTGACTATGACAACATGGCTGTGAACCCATC^ 
GAAAGTGGGTTTGTGACTCTGGTGAGCGTGGAGAGTGGATTTGTGACCAATGACATTTATGA 
GTTCTCCCCAGACCAiyVTGGGGAGGAGTAAGGAGTCTGGATGGGTGGAAAATGAAATATATG 
GTTATTAGGAGATATAAAAAACTGAAACTGACAAC 

CTCTTATTTTCTATAAGGAAAATACACAGAAGGTCTATGAACAAGCTTAGATCAGGTCCTGT 
GGATGAGCATGTGGTCCCCACGACCTCCTGTTGGACCCCCACGTTTTGGCTGTATCCTTTAT 
CCCAGCCAGTCATCCAGCTCGACCTTATGAGAAGGTACCTTGCCCAGGTCTGGCACATAGTA 
GAGTCTCAATAAATGTCACTTGGTTGGTTGTATCTAACTTTTAAGGGACAGAGCTTTACCTG 
GCAGTGATAAAGATGGGCTGTGGAGCTTGGAAZ^ACCACCTCTGTTTTCCTTGCTCTATACAG 
CAGCACATATTATGATACAGACAGAAAATC^ 

CAGGTTGGCCTGTGCATCGGCAATTCTCATATCTGTTTTTTTCAAAGAATAAAATCAAATAA 
AGAGCAGGAAAAAAAAA 
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FIGURE 50 
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FIGURE 51 

GGGGTCTCCCTC^GGGCCGGGAGGCACAGCGGTCCCTGCTTGCTGAAGGGCTGGATGTACGC 
ATCCGCAGGTTCCCGCGGACTTGGGGGCGCCCGCTGAGCCCCGGCGCCCGCAGAAGACTTGT 
GTTTGCCTCCTGCAGCCTCAACCCGGAG^ 

GTTCAGCATGCGCTTGTGGACCCCAGTGGGCGTCCTGACCTCGCTGGCGTACTGCCTGCACC 

AGCGGCGGGTGGCCCTGGCCGAGCTGCAGGAGGCCGATGGCCAGTGTCCGGTCGACCGCAGC 

CTGCTGAAGTTGAAAATGGTGCAGGTCGTGTTTCGACACGGGGCTCGGAGTCCTOT 

GCTCCCGCTGGAGGAGCAGGTAGAGTGGAACCCCCAGCTATTAGAGGTCCCACCCCAAACTC 

AGTTTGATTACACAGTCACCAATCTAGCTGGTC 

CAATACCATGAGACGACCCTGAAGGGGGGCATGTTTC 

GGAGCAAATGTTTGCCTTGGGAGAGAGACTGAGGAAGAA^ 

TTTCACCAACCTTCAACCCACAGGAGGTCTTTATTCGTTCCACTAAC^ 

GAGTCCACCCGTTGTTTGCTGGCTGGGCTTTTCCAGTGTCAGAAAGAAGGACCCA 

CCACACTGATGAAGGAGATTGAGAAGTCCT^ 

GG CAGAGAACCAGAGGCCGGAGGG&GACTGCCTCT 

AAAAAGGTGAAGGACTIGGATGGGCATTGACAGTAGTGAT^ 

GGACAACGTGGCTGCCGAGC^GGCACACAACCTC 

CACGGATGATCGAACAGAGAGCTGTGGACACATCCT 

GAAAGTCJTTCAGATGGCAGTAGGCCCATTCCTCCACATCCTAGAGAGCAA 

CATGGACTCTGCCACTGCCCCCGACAAGATC^^ 

TGACCTTCATACCGCTCTTAATGACCCTGGGGATTTTTGACCACAAATGGCCACCGTTTGCT 
GTTGACCTGACCATGGAACTTTACCAGCACCTGGAATCTAAGGAGTGGTTTGTGCIAGCTCTA 
TTACCACGGGAAGGAGCAGGTGCCGAGAGGTTGCCCTGATGGGCTCT 
TCTTGAATGCCATGTCAGTTTATACCTTAAGCCCAGAAAAATACC^ 

ACTCAGGTGATGGAAGTTGGAAATGAAGAGTAACTGATTTATAAAAGCAGGATGTGTTGATT 
TTAAAATAAAGTGCCTTTATACAATG 
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FIGURE 52 

XSS.DNA34434 

xsubunit 1 of 1, 428 aa, 1 stop 
><MW: 48886, pi: 6.39, NX(S/T) : 0 
MITGVFSMRLVrePVGVLTSLA^ 

ARSPLKPLPLEEQVEWNPQLLEVPPQTQFDYTVTNLAGGPKPYSPTO 
AGQLTKVGMQQMFALGERLRKNYVEDIPFLSPTTO^ 

FQCQKEGPI I IHTDEADSEVLYPNYQSCWSLRQRTRGRRQTASLQPGISEDLKKVKDRMG 
IDSSDKVDFFILLDNVAAEQAHNLPSCPMLKRFARM^ 

VGPFLHILESNLLK7U4DSATAPDKIRKLYLYAAHDVTFIPLLMTLGIFDH^ 

MELYQHLESKEWFVQLYYHGKEQVPRGCPDGLCPL 

VMEVGNEE 
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FIGURE S3 

CTCCTCTTAAC^TACTTGCAGCTAAAACTAAATATTGCTGCTTGGGGACCTCCTTCTAGCCT 
TAAATTTCAGCTCATCACCTTCACCTGCCTTGGTCATGGCTCTGCTATTCTCCTTGATCCTT 
GCCATTTGCACCAGACCTGGATTCCTAGCGTCTCCATCTGGAGTGCGGCTGGTGGGGGGCCT 
CCACCGCTGTGAAGGGCGGGTGGAGGTGGAACAGAAAGGCCAGTGGGGCACCGTGTGTGATG 
ACGGCTGGGACATTAAGGACGTGGCTGTGTTGTGCCGGGAGCTGGGCTGTGGAGCTGCCAGC 
GGAACCCCTAGTGGTATTTTGTATGAGCCACC^GCAGAAAAAGAGCAAAAGGTCCTCATCCA 
ATCAGTCAGTTGCACAGGAACAGAAGATACATTGGCTCAGTGTGAGCAAGAAGAAGTTTATG 
ATTGTTCACATGATGAAGATGCTGGGGCATCGTGTGAGAACCCAGAGAGCTCTTTCTCCCCA 
GTCCCAGAGGGTGTCAGGCTGGCTGACGGCCCTGGGCATTGCAAGGGACGCGTGGAAGTGAA 
GCACCAGAACCAGTGGTATACCGTGTGCCAGACAGGCTGGAGCCTeCGGGCCGCAAAGGTGG 
TGTGCCGGCAGCTGGGATGTGGGAGGGCTGTACTGACTCAAAAACGCTGCAACAAGCATGCC 
TATGGCCGAAAACCCATCTGGCTGAGCCAGATGTCATGCTCAGGACGAGAAGCAACCCTTCA 
GGATTGCCCTTCTGGGCCTTGGGGGAAGAACACCTGCAACCATGATGAAGACACGTGGGTCG 
AATGTGAAGATCCCTTTGACTTGAGACTAGTAGGAGGAGACAACCTCTGCTCTGGGCGACTG 
GAGGTGCTGCACAAGGGCGTATGGGGCTCTGTCTGTGATGACAACTGGGGAGAAAAGGAGGA 
CCAGGTGGTATGCAAGCAACTGGGCTGTGGGAAGTCCCTCTCTCCCTCCTTCAGAGACCGGA 
AATGCTATGGCCCTGGGGTTGGCCGCATCTGGCTGGATAATGTTCGTTGCTCAGGGGAGGAG 
CAGTCCCTGGAGCAGTGCCAGCACAGATTTTGGGGGTTTCACGACTGCACCCACCAGGAAGA 
TGTGGCTGTCATCTGCTCAGTGTAGGTGGGCATCATCTAATCTGTTGAGTGCCTGAATAGAA 
GAAAAACACAGAAGAAGGGAGCATTTACTGTCTACATGACTGCATGGGATGAACACTGATCT 
TCTTCTGCCCTTGGACTGGGACTTATACTTGGTGCCCCTGATTCTCAGGCCTTCAGAGTTGG 
ATCAGAACTTACAACATCAGGTCTAGTTCTCAGGCC^TCAGACAT^^ 

CCACCTTTCCTATGTCTCCACATTGCACACAGCAGATTCCCAGCCTCCATAATTGTGTGTAT 

CAACTACTTAAATACATTCTCACACACACACACACACACACACACACACACACA 

CACCATTTGTCCTGTTTCTCTGAAGAACTCTGACAAAATACAGATTTTGGTACTGAAAGAGA 

TTCTAGAGGAACGGAATTTTAAGGATAAATTTTCTGAATTGGTTATGGGGTTTCTGAAATTG 

GCTCTATAATCTAATTAGATATAAAATTCTGGTAACTTTATTTACAATAATAAAGATAGCAC 
TATGTGTTCAAA 
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FIG U RE 5 4 

><ss.DNA33100 

xsubunit 1 of 1, 347 aa, 1 stop 
><MW: 38130, pi: 5.40, NX(S/T): 0 

MALLFSL I LAI CTRPGFLAS PSGVRLVGGLHRCEGRVEVEQKGQWGTVCDDGWD I KDVAV 

LCRELGCGAASGTPSGILYEPPAEKEQKVLIQSVSCTGTEDTLAQCEQEEVYDCSHDEDA 

GASCENPESSFSPVPEGVRLADGPGHCKGRVEVKHQNQW^ 

CGRAVLTQKRO^KHAYGRKPIWLSQMSCSGREATLQDCPSGPWGKOT 

PFDLRLVGGDl^CSGRLEVLHKGWGSVOTDNWGEKEDQW 

YGPGVGRIWLDNVRCSGEEQSLEQCQHRFWGFHDCTHQEDVAVICSV 
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FIGURE 55 

ACTGCACTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTCGACCTCGAC 

CCACGCGTCCGCGGACGCGTGGGCGGACGCGTGGGCCGGCTACCAGGAAGAGTCTGCCGAAG 

GTGAAGGCC^TGGACTTCATCACCTCCACAGCCATCCTGCCCCTGCTGTTCGGCT^ 

CGTCTTCGGCCTCTTCCGGCTGCTGCAGTGGGTGCGCGGGAAGGCCTACCTGCGGAATGCTG 

TGGTGGTGATCAC^GGCGCC&CCTCAGGGCTGG^ 

GCGGGTGCTAAACTGGTGCTCTGTGGCCGGAATGGTGGGGCCCTAGAAGAGCTCATCAGAGA 

ACTTACCGCTTCTCATGCCACCAAGGTGCAGACAC^^ 

TGACAGACTCTGGGGCCATAGTTGCAGCAGCAGCTGAGATCCTGCA 

GACATACTTGTCAACAATGCTGGGAT(^GCTACCGTGGTACCATC^TGGA<^CCAC^GTGGA 

TGTGGACAAGAGGGTCATGGAGACAAACTACTTTG^ 

TGCCCTCCATGATCAAGAGGAGGCAAGGCCACA 

ATGAGCATTCCTTTTCGATCAGCATATGCAGCCTCCAAGCACGCAACCCAGGCTTTCTTTGA 

CTGTCTGCGTGCCGAGATGGAACAGTATGAAATTGAGGTGACCGTCATCAGCCCCGGCTACA 

TCCACACCAACCTCTCTGTAAATGCCATCACCGCGGATGGATCTAGGTATGGAGTTATGGAC 

ACCACCACAGCCCAGGGCCGAAGCCCTGTGGAGGTGGCCCAGGATGTTCTTGCTGCTGTGGG 

GAAGAAGAAGAAAGATGTGATCCTGGCTGACTTACTGCCTTCCTTGGCTGTTTATCTTCGAA 

CTCTGGCTCCTGGGCTCTTCTTCAGCCTCATGGCCTCCAGGGCCAGAAAAGAGCGGAAATCC 

AAGAACTCCTAGTACTCTGACCAGCCAGGGCCAGGGC^ 

TTACTCTACAAGGGACAGTTGCATTTGTTGAGACT 

AAAGACTGAAGAAAGACATCTCGTGCAGATCTGCTGGCAGAGGACAATCAA 
AGCTTCTTCCCAGGGTGAGGGGAAACACTTAAGGAATAAATATGGAGCTGGGGTTTAACACT 
AAAAACTAGAAATAAACATCTCAAACAGTAAAAAAAAAAAAAAAGGGCGGCCGCGAOT 
AGTCGACCTGCAGAAGCTTGGCCGCGATGGC^ 
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F I G URE 56 

XSS.DNA35600 

xsubunit 1 of 1, 310 aa, 1 stop 
><MW: 33524, pis 9.55, NX(S/T) : 1 

MDFITSTAILPLLFGCLGVFGLFRLLQWVRGKAYLRNAVWITGATSGI^ 

GAKLVLCGRNGGALEELIRELTASHATKVQTHKPYLVTFDLTDSGAIVAAAAEILQCFGY 

VD I L VNNAG I S YRGT I MDTTVD VDKRVMETNYFGP VALTKALLP SM I KRRQGH I VAI SSI 

QGKMS I PFRS AYAASKHATQAFFDCLRAEMEQYE I EVTVI S PGYI HTNLSVNAI TADGSR 

YGVMDTTTAQGRSPVEVAQDVIiAAVGKKKKDVILTUDLLPSLA 

ARKERKSKNS 
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FIG U RE 5 7 

CCCACGCGTCCGCTGGTGTTAGATCGAGCT^ACCCTCTAAAAGCAGTTTAGAGTGGTAAAAAA 
AAAAAAAAACACACCAAACGCTCGCAGCCACAAAAGGG 
><MET { trans=l-s, dir=f, res=l}> 
ATGAAATTTCTTCTGGACATCCTCCTGCTTCT 

CTTCGTGAAGCTTTTTATTCCTAAGAGGAGAAAATCAGTCACCGGCGAAATCGTGCTGATTA 

CAGGAGCTGGGCATGGAATTGGGAGACTGACTGCCTATGAATTTGCTAAACTTAA 

CTGGTTCTCTGGGATATAAATAAGCATGGACTGGAGGAAACA^ 

GGGTGCCAAGGTTCATACCTTTGTGGTAGACTGCAGCAACCGAGAAGATAT^ 

CAAAGAAGGTGAAGGCAGAAATTGGAGATGTTAGTATTTTAGTAAATAATGCTGGTGTAGTC 

TATACATCAGATTTGTTTGCTACACAAGATCCTC 

ACTTGCACATTTCTGGACTACAAAGGCATTTCTTCCT^ 

ATATTGTCACTGTGGCTTCGGCAGCTGGACATGTCTCGGTCCCCTTCTTACTGGCIT 

TCAAGCAAGTTTGCTGCTGTTGGATTTCATAAAACTTTGACAGATGAACTGGCTGCCT 

AATAACTGGAGTCAAAACAACATGTCTGTGTCCT^ 

ATCCAAGTACAAGTTTGGGACCCACTCTGGAACCTGAGGAAGTGGTAAACAGGCTGATGCAT 
GGGATTCTGACTGAGCAGAAGATGATTTTTATTCCATCT 

GGAAAGGATCCTTCCTGAGCGTTTCCTGGC!AGTTTTAAAACGAAAAATCAGTGTTAAGTTTG 

ATGCAGTTATTGGATATAAAATGAAAGCGCT^TAAGCACCTAGTTTTCTGAAAACT 

CC^GGTTTAGGTTGATGTCATCTAATAGTGCCAGAATTTTAATGTTTGAACTTCTGTTTTTT 

CTAATTATCCCCATTTCTTCAATATCATTTTTGAGGCTT^ 

TTGTTCTTTAGCCAAAAGCTGATTACATAT^ 

TTTAAGGAAAATGAAGAAAAAGAACCAAAATGACTTTATT^ 

GTGGCTCACCTGAAGGCTTTGCAAAATTTGTACCATAACCGTTTATTTAACAT^ 

TTTTTGATTGCACTTAAATTTTGTATAATTTC 

AAACTTCTU^GCTCTCTAAATAAAATGAAGGACT^^^ 

ATGAACTCTCAATGGGTAGGTTTCATCCTACCCATTGCCACT 

CACATTCCAATGCCAAACATTTCTGCACA 

ATAAAAGCATGACTGGGATTTAAGGAGAATTGAGAGAATGTACCCACAAATG^ 

TAAATGGATCACACTTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 58 

> <subunit 1 of 1, 300 aa, 1 stop 

> <MW: 32964, pi: 9.52 

xsignal peptide> 
MKFLLDELLLLPLLIVCSL 
Xstart mature protein> 

ESFVKUTPKRRKSWGEtVLITGAGHGIGRLTAY^ 

CKGUjAKVHTFWDCSNREDIYS 

TFEVNVLAHFWTTKAFI^AMTKNNHGHr^ 

xputauve oxidoreductase active she, by similarity to Y00PMYCTU and BUDC_KLETE> 

YCSSKFAAVGFHKTLTDELA\LQITGVKTTC^ 

RLMHGILTEQKMIFTPSSIAFLTTLEPJLPE 
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FIGURE 59 

CCCACGCGTCCGCGGACGCGTGGGTCGACTAGTTCTAGATCGCGAGCGGCCGCCCGCGGCTC 

AGGGAGGAGCACCGACTGCGCCGCACCCTGAGAGATGGTTGGTGCCATGTGGAAGGTGATTG 

TTTCGCTGGTCCTGTTGATGCCTGGCCCCTGTGATGGGCTGTTTCGCTCCCTATACAGAAGT 

GTTTCCATGCCACCTAAGGGAGACTCAGGACAGCCATTATTTCTCACCC 

TGGGAAGATCCAAAAAGGAAGAGAATTGAGTTTGGTCGGCCCTTTCCCAGGACTGAAC^TGA 

AGAGTTATGCCGGCTTCCTCACCGTGAATAAGACT 

TTCCCAGCTCAGATACAGCCAGAAGATGC^ 

AGGTTCATCCATGTTTGGACTCTTTGTGGAACAT 

C CTTGCGTGACAG AGACTT C CCCTGGACCT^CAACGCTCTCCATGCTTTACATTG ACAATCCA 

GTGGGCACAGGCTT(^GTTTTACTGATGATACCCACGGATATGCAGTCAATGAGGACGATGT 

AGGACGGGATTTATACAGTGCACTAATTCAGTTTTTCCAGATATTTCCT 

ATGACTTTTATGTCACTGGGGAGTCTTATGCAGGGAAATATGTGCCAGCCATTGCACA 

ATCCATTCCCTCAACCCTGTGAGAGAGGTGAAGATCAACCTGAACGGAATTGCTATTGGAGA 

TGGATATTCTGATCCCGAATCAATTATAGGGGGCTATGCAGAATTCCTGTACCAAATTGGCT 

TGTTGGATGAGAAGCAAAAAAAGTACTTCCAGAAGCAGTGCCATGAATGCA 

AGGAAGCAGAACTGGTTTGAGGCCTTTGAAATACTGGATAAACTACTAGATGGCGACTTAAC 

AAGTGATCCTTCTTACTTCCAGAATGTTACAGGATGTAGTAATTACTATAACTTTTTGCGGT 

GCACGGAACCTGAGGATC^GCTTTACTATGTGAAATTTTTGTCACTCCCAGAGGT^ 

GCCATCCACGTGGGGAATCAGACTTTTAATGATGGAACTATAGTTGAAAAGTACTTGCGAGA 

AGATACTVGTACAGTCAGTTAAGCCATC^ 

TCTACAATGGCCAACTGGACATCATCGTGGCAGCTGCCCTGACAGAGCGCTCCTTG 

ATGGACTGGAAAGGATCCCAGGAATACAAGAAGGCAGAAAAAAAAGTTTGGAAGATCTTTAA 

ATCTGACAGTGAAGTGGCTGGTTACATCCGGCAA 

GAGGTGGAGGACATATTTTACCCTATGACCAGCCT 

TTCATTTATGGAAAAGGATGGGATCCTTATGTTGGAT^ 

CAGAGGTTTTCATTGCTGAAAAGAAAATCGTAAAAACAGAAAATGTCATAGGAATAAAAA^ 

TTATCTTTTCATATCTGCAAGATTTTTTTCATCAATAAAAATTATCCTO 

TTTTGTTTTTGGGGGGAGATGTTTACTACAAAATTAACATGAG 

TTATTTAACTTAAAGGATGAAAGGTATGGATGATGTGACACTGAGACAAGATGTATAAATGA 

AATTTTAGGGTCTTGAATAGGAAGTTTTAATTTCITCT 

TAACAAACAAAGCTGTAACATCTTTTTCTGCCA^ 

GTTTGGAAATATTATTGGATAAGAATAGCTCAATTATCCCAAATAAATGGATGAAGOT 

TAGTTTTGGGGAAAAGATTCTCAAATGTATAAAGTCTTAGAACAAAAGAAT^ 

AAAATATTATATATAAAAGTAAAAAAAAAA 
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F IGU RE 60 

><ss.DNA33206 

xsubunit 1 of 1, 476 aa, 1 stop 
><MW: 54164, pi: 5.52, NX(S/T): 4 

MVGAMWKVIVSLVLLMPGPCDGLFRSLYRSVSMPPKGDSGQPLFLTPYIEAGKIQKGREL 

SLVGPFPGLNMKSYAGFLTVNKTYNSNLFFWFFPAQIQPEDAPVVLWLQGGPGGSSMFGL 

FVEHGPYVVTSNMTLRDRDFPWTTTLSMLYIDNPVGTGFSFTDDTHGYAVNEDDVARDLY 

SALIQFFQIFPEYKNNDFYVTGESYAGKYVPAIAHLIHSLNPVREVKINLNGIAIGDGYS 

DPESIIGGYAEFLYQIGLI^EKQKKYFQKQCHECIEHIRKQNWFEAFEILDKLLDGDLTS 

DPSYFQNVTGCSNYYNFLRCTEPEDQLYYVKFLSLPFA/RQAIHVGNQTFNDGTIVEKYLR 

EDTVQSVKPWLTEIMNNYKVLIYNGQLDIIVAAALTERSLM^ 

IFKSDSEVAGYIRQAGDFHQVIIRGGGHILPYDQPLRAFDMINRFIYGKGWDPYVG 
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FIGURE 61 

CGAGGGCTTTTCCCX-JCTCCGGAATGGC^ 

TTTTCCCTTTCCTAACAAGTTCTAACAGCTGTTCTAACAGCTAGTGATCAGGGGT^ 

GCTGGAGAAGAAAGGGCTGAGGGCAGAGCAGGGCACTCTCACTC^GGG 

CCTCTCTGTGGATAACAGAGCATGAGAAAGTGAAGAGATGCAGCGGAGTGAGGTGATGGAAG 

TCTAAAATAGGAAGGAATTTTGTGTGCAATATC^GACTCTGGGAGCAGTTGACCTGGAGAGC 

CTGGGGGAGGGCCTGCCTAACAAGCTTTCAAAAAACT^^ 

AAGACGTGCCGGTAGGATAGGGAAGACTGGGTTTAGTCCTAATATCAAATTGACTGGCTGGG 

TGAACTTCAAC^GCCTTTTAACCTCTCTGGGAGATGAAAACGATGGCTTAAGGGGCCAGAAA 

TAGAGATGCTTTGTAAAATAAAATTTTAAAAAAAGCAAGTATTTTATAGCATAAAGGCT 

GACCAAAATAGATAACAGGATTCCCTGAACATTCCTAAGAGGGAGAAAGTATGTTA 

GAAAAACGAAAATGCAGAAGGAGGAGACTCACAGAGCTAAACCAGGATG^ 

AGGCCAGCCTCTTTGCTCCTCCCGGAAATTATTTTTGGTCTGACCACrCTGCCITGTGTTTT 

G CAG AAT C ATGTGAGGG C CAACCGGGGAAGGTGGAGCAGATGAGCACACACAGGAG CCGTCT 

CGTCACCGCCGCCCCTCTCAGCATGGAACAGAGGCAGCCCTGGCCCCGGGCCCTGGAGGTGG 

ACAGCCGCTCTGTGGTCCTGCTCTCAGTGGTCTGGGTGCTGCTGGCCCCCCCAGCAGCCGGC 

ATGCCTCAGTTCAGCACCTTCCACTCTGAGAATCGTC^ 

CCACCAAGGGACGGGGGCCGTCTATGTGGGGGCCATCAACCGGGTCTATAAGCTGACAGGCA 

ACCTGACCATCCAGGTGGCTCATAAGACAGGGCCAGAAGAGGACAACAAGTCTC^ 

CCCCTCATCGTGCAGCCCTGCAGCGAAGTGCTCACCCTCA^ 

CATCATTGACTACTCTGAGAACCGCCTGCTGGCCTGTGGGA 

AGCTGCTGCGGCTGGATGACCTCTCCATCCTGGTGGAGCCA^ 

CTGTCCAGTGTG^CAAGACGGGCACCATGTACGGGGTGATTGTGCGCrCTGA 

TGGCAAGCTCTTCATCGGCACGGCTGTGGATGGGAAGCAGGATTACTTCCCGACCCTGTCCA 

GCCGGAAGCTGCCCCGAGACCCTGAGTCCTCAGCCATGCTCGACTATGAGCTACACAGCGAT 

TTTGTCTCCTCTCTCATCAAGATCCCTTCAGACACCCTGGCCCTGGTCTCCCACTTTGACAT 

CTTCTACATCTACGGCTTTGCTAGTGGGGGCTTTGTCTACTTTCTCACTGTCCAGCCCGAGA 

CCCCTGAGGGTGTGGCCATCAACTCCGCTGGAGACCTCTTCTACACCTCACGCATCGTGCGG 

CTCTGCAAGGATGACCCCAAGTTCCACTa^TACGTGTCCCTGCCCTTCGGCTGCACCCGGGC 

CGGGGTGGAATACCGCCTCCTGCAGGCTGCTTACCTGGCCAAGCCTGGGGACTCACTGGCCC 

AGGCCTTCAATATCACCAGCCAGGACGATGTACTCTTTGCCATCITCTCCAAAGGGC^ 

GAGTATCACCACCCGCCCGATGACTCTGCCCTGTGTGCCT^ 

GCAGATCAAGGAGCGCCTGCAGTCCTGCTACCAGGGCGAGGGCAACCTGGAGCT 

TGCTGGGGAAGGACGTCCAGTGCACG/^GGCGCCTGTCCCCATCGATGATAACTTCTGTGGA 

CTGGACATCAACCAGCCCCTGGGAGGCTCAACTCCAGTGGAGGGCCTGACCCT 

CAGCAGGGACCGCATGACCTCTGTGGCCTCCTACGTTTACAACC^ 

TGGGGACTAAGAGTGGCAAGCTGAAAAAGGTAAGAGTCTATGAGTTCAGATGCTCCAATGCC 

ATTCACCTCCTCAGCAAAGAGTCCCrCTTGGAAGGTAGCTATTGGTGGAGATTTAACTATAG 

GCAACTTTATTTTCTTGGGGAACAAAGGTGAAATGGGGAGGTA^ 

ACTTAGCTTCTAGCTACTTCCTCCAGCCATCAGTC^ 

TTTCAATATTTCCCAAACrTTAAGAAAAAACTTTAAGAAGGTAC^ 
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FIGURE 62 

><ss.DNA35558 

xsubunit 1 of 1, 552 aa, 1 stop 

><MW: 61674, pi: 6.95, NX(S/T): 4 

MGTLGQASLFAPPGNYFWSDHSALCFAESCEGQPGKVE^^ 

WPRALEVDSRSVVLLSVVWVLLAPPAAGMPQFSTFHSEN^ 

INRVYKLTGNLTIQVAHKTGPEEDNKSRYPPLIV^ 

IiACGSLYQGVCKLLRLDDLFILVEPSHKKEHYLSSVire 

AVDGKQDYFPTLSSRKLPRDPESSAMLDYELHSDFVSSLIKIPSDTLALVSHFDIFYIYG 
FASGGFVYFLTVQPETPEGVAINSAGDLFYTSRIVRLCKDDPKFHSYVSLPFGCTRAGVE 
YRLLQAAYLAKPGDSIAQAFNITSQDDVLFAIFSKGQKQYHHPPDDSALCAFPIRAINLQ 
IKERLQSOTQGEGNLELWWLLGKDVQCT 

TSRDRMTSVASYVYNGYSVVFVGTKSGKLKKVRVYEFRCSNAIHI^ 
NYRQLYFLGEQR 
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FIGURE 63 

AGGCTCCCGCGCGCGGCTGAGTGCGGACTGGAGTGGGAACCCGGGTCCCCGCGCTTAGAGAA 

CACGCGATGACCACGTGGAGCCTCCGGCGGAGGCCGGCCCGCACGCTGGGACTCCTGCTGCT 

GGTCGTCTTGGGCTTCCTGGTGCTCCGCAGGCTGGACTGGAGCACCCTGGTCCCTCTGCGGC 

TCCGCCATCGACAGCTGGGGCTGCAGGCCAAGGGCTGGAACTTCATGCTGGA 

TTCTGGATCTTCGGGGGCTCCATCCACTATTTCCGTGTGCCCAGGGAGTACTGGAGGGACCG 

CCTGCTGAAGATGAAGGCCTGTGGCTTGAACACCCTCACCACCTATGTTCCGTGGAACCTGC 

ATGAGCCAGAAAGAGGCAT^TTTGACTTCTCTGGGAACCTGGACCTGGAGGCCTTCGTCCTG 

ATGGCCGCAGAGATCGGGCTGTGGGTGATTCTGCGTCCAGGCCCCTACATCTGCAGTGAGAT 

GGACCTCGGGGGCTTGCCCAGCTGGCTACTCC^^ 

ACAAGGGCTTCACCGAAGCAGTGGACCTTTATTTT^ 

CTCCAGTACAAGCGTGGGGGACCTATCATTGCCGTGCAGGTGGAGAATGAATATGGTTCCT 

TAATAAAGACCCCGG^TACATGCCCTACGTCAAGAAGGCACTGGAGGACCGTGGCATTGTGG 

AACTGCTCCTGACTTCAGACAACAAGGATGGGCTGAGC^ 

GCCACCATCAACTTGCAGTCAACACACGAGCTGC^GCrACTGACCACCTTTCT 

CCAGGGGACTCAGCCCAAGATGGTGATGGAGTACTGGACGGGGTGGTTTGACTCGTGGGGAG 

GCCCTCACAATATCTTGGATTCTTCTGAGGTTTTGAAAACCGTGTCTGCCATTGTGGACGCC 

GGCTCCTCCATCAACCTCTACATGTTCCACGGAGGCACCAACTTTGGCTTCATGAATGGAGC 

CATGCACTTCCATGACTACAAGTCAGATGTCACC^ 

AAGCCGGCGATTACACGGCCAAGTACATGAAGCTTCGAGACTTCTTCGGCTCCATCTCAGGC 

ATCCCTCTCCCTCCCCCACCTGACCTTCTTCCCAAGATGCCGTATGAGCCCTTAACGCCAGT 

CTTGTACCTGTCTCTGTGGGACGCCCTCAAGTAC 

CGATCAACATGGAGAACCTGCCAGTCAATGGGGGAAAT^ 

TATGAGACGkGCATCACCTCGTCTGGCATCCT^ 

GTTTGTGAACACAGTATCCATAGGATTCTTGGACTACAAGACAACGAAGAT 

TGATCCAGGGTTACACCGTGCTGAGGATCTTGGTGGAGAATCGTGGGCGAGTCAACTATGGG 

GAGAATATTGATGACCAGCGCAAAGGCTTAATTGGAA 

GAAAAACTTCAGAATCTATAGCCTGGATATGAAGAAGAGCTTCTTTCAGAGGTTCGGCCTGG 
AGAAATGGNGTTCCCTCCCAGAAACACCCACATTACCTGCTTTOT 

ATCAGCTCCACGCCTTGTGAGACCTTTCTGAAGCTGGAGGGCTGGGAGAAGGGGGTTGTATT 
CATCAATGGCCAGAACCTTGGACGTTACTGGAACAT^ 
CAGGTCCCTGGTTGAGCAGCGGAATGAACCAGGTCATC^^ 
CCTGC^TTAGkGTTGACGGAAACCCCCG&CCT^ 

GGCACCCCCTCCTGCTGGTGCCAGTGGGAGACTGCCGCCTCCTCITGACCTGAAG 

GCTGCTGCCCCACCCCTCACTGCAAAAGCATCTCCTTAAGTAGCAACCT 

CTACAGTCTGCCCCTGTCTCAGCTCAAAACCCT^ 

GGGCCTGGCTTTGTTGATGATGGCTTTCCTACAG 

TGTCTCTAGGGTGGGAGCAGCTAATCAGATCGCC 

AAACGTGCCCTTGC^CCGGACGTCACAGCCCTGCGAGCATCTGCTGGACTCAGGCGT 

TTGCTGGTTCCTGGGAGGCTTGGCCACATCCCTCATGGCCCC^TTTTATCCCCGAAATCOTG 

GGTGTGTCACCAGTGTAGAGGGTGGGGAAG&KK5TGT 

TTCACAACCTTCTGAGCCTTCITTGGGATTC 

TTCCCCTTTCCCTTCCCACTCGCTGCTTCCC^ 

AATCCTCACCCTGCGTCTTCCCAAGTTAGCAGGTGT 

TGAGTCCTGGCAGAAGCCATGGCCCATGTCTGGk^ 

CTCACATGTGAGTCCTGGCAGAAGCCATGGCCCATC 

AGGCCCAGCTCACATGTGAGTCCTGGCAGAAGC 

AGGACAGAAGGCCCAGCTCACATGTGAGTCCTGGCAG^ 

CAGGGAGGAGGACAGAAGGCCCAGCTCAGTGGCCCCCGCTCCCCACCCCC(^ 

GCAGGGGCAGAGCAGCCCTCCTTCGAAGTGTGTCCAAGTCCGCATTTGAGCCTTGTT 

GCCCAGCCCAACACCTGGCTTGGGCTCACTGTCCTGAGTTGCAGTAAAGCTATAA 

TCACAA 
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F I GU RE 6 4 

MTTWSLRRRPARTLGLLLLVVLGFLVLRRLDWS 
TFWIFGGS IHYFRVPREYWRDRLLKMKACGLNTLTTYVPW^ 
AFVLMAAEIGLWILRPGPYICSEMDLGGLPSWLLQDPGMRI^ 
LMSRWPLQYIO-IGGPIIAVQVENEYGSYNKDPAYMP 

LSKGIVQGVLATINLQSTHELQLLTTFLFNVQGTQPKMVMEYWTGWFDSWGG 
SEVLKTVSAI VDAGSS INLYMFHGGTNFGFMNGAMHFHDYKSDVTS YDYDAVLTEAGDY 
TAKYMKLRDFFGSISGIPLPPPPDLLPKMPYEPL^ 
NMEOTjPVNGGNGQSFGYILYETSITSSGIL^ 

pliqgytvlrilvenrgrvnygeniddqrkglignl^ 

rfgldkwxslpetptlpafflgslsisstpcdtflklegwekgvvfingqnlgry 

pqktlylpgpwlssginqvivfeetmagpalqftetphlgrnqyik 
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FIGURE 65 

GGGGACGCGGAGCTGAGAGGCTCCGGGCTAGCTAGGTGTAGGGGTGGACGGGTCCCAGGACC 
CTGGTGAGGGTTCTCTACTTGGCCTTCGGTGGGGGTC^GACGC^GGCACCrACGCCAAA^ 
GGAGCAAAGCCGGGCTCGGCCCGAGGCCCCCAGGACCT^ 

CGACACGTGACGGTCTGTCCGCCGTCTC^GACTAGAGGAGCGCTGTAAACGCCATGGCTCCC 

AAGAAGCTGTCCTGCCTTCGTTCCCTGCTGCTGCCGCTCAGCCTGACGCTACT 

GGCAGAC^CTCGGTCGTTCGTAGTGGATAGGGGTC^TGACCGGTTTCTCCTAGACGGGGCCC 

CGTTCCGCTATGTGTCTGGCAGCCTGCACTACTTTCGGGTACCGCGGGTGCTTTGGGCCGAC 

CGGCTTTTGAAGATGCGATGGAGCGGCCTCAACGCCATACAGTTTTATGTGCCCTGGAACTA 

CCACGAGCCACAGCCTGGGGTCTATAACTTTAATGGCAGCCGGGACCT 

ATGAGGCAGCTCTAGCGAACCTGTTGGTCATACT 

TGGGAGATGGGGGGTCTCCCATCCTGGTTGCTTCGAAAACCTGT^AATTCATCTAAGAACCT 

AGATC(^GACTTCCTTGCCGCAGTGGACTCCTGGTTC3^^ 

CATGGCTTTATCACAATGGGGGCAACATCATT^ 

TACAGAGCCTGTGACTTCAGCTACATGAGGCACTTGGCTGGGCTCTTCCGTGCACTGCTAGG 
AGAAAAGATCTTGCTCTTCACCACAGATGGGCCTGAAGGACT(^GTGTGGCTCCCTCCGGG 
GACTCTATACCACTGTAGATTTTGGCCCAGCTC 

CGGAAGTATGAACCCCATGGGCCATTGGTAAACTCTGAGTACTACACAGGCTGGCTGGATTA 
CTGGGGCGAGAATCACTCCACACGGTCTGTGTCAGCTC 

TC^GTTGGGAGCC^GTGTGAACATGTACATGTTCCATGGAGGTACCAACTTTGGATATTGG 
AATGGTGCCGATAAGAAGGGACGCTTCCTTCCGATTACTACCAGCTATGACTATGATGCACC 
TATATCTGAAGCAGGGGACCCCACACCTAAGC 

TCCAGGAAGTTCCTTTGGGACCTTTACCTCCCCCGAGCCCCAAGATGATGC 
ACTCTGCACCTGGTTGGGCATTTACTGGCTTTCOTAGACTTGCTTTGCCCCCGTGGG 
TCATTCAATCTTGCCAATGACCTTTGAGGCTGTCAAGCAGGACCATGGCT^ 
GAACCTATATGACCCATACGATTTTTGAGCCAAGACCATTCTG^ 

CATGACCGTGCCTATGTGATGGTGGATGGGGTGTTCCAGGGTGTTGTGGAGCGAAATATGAG 

AGACAAACTATTTTTGACGGGGAAACTGGGGTCCAAACTGGATATCTTGGTGGAGAACATGG 

GGAGGCTCAGCTTTGGGTCTAACAGCAGTGACTTCAAGGGCCTGTTGAAGCCACCAATTCTG 

GGGCAAACAATCCTTACCC^GTGGATGATGTTCCCTCTGAAAATTGATAACCTTGTGAM 

GTGGTTTCCCCTCCAGTTGCCAAAATGGCCATATCCTCAAGCTCCTTCTGGCCCCACATTCT 

ACTCCAAAACATTTCCAATTTTAGGCTCA 

ACCAAGGGCCAAGTCTGGATCAATGGGTTTAACTTGGGCCGGTAOT 
ACAACAGACCCTCTACGTGCCAAGATTCOTGCTGTTTCCTAGGGGAGCCCT 
CATTGCTGGAACTAGAAGATGTACCTCTCCAGCCCCAAGTCCAATTTTTGGATAAGCCTA 
CTCAATAGCACTAGTACTTTGCACAGGACACATATCAATTC 

TGCCTCTGAACCAATGGAGTTAAGTGGGCACTGAAAGGTAGGCCGGGCATGGTGGCTCATGC 

CTGTAATCCCAGCACTTTGGGAGGCTGAGACGGGTGGATTACCTGAGGTCAGGACT 

CCAGCCTGGCCAACATGGTGAAACCCCGTCTCCACTAAAAATACAT^AAATTAGCCGGG 

ATGGTGGGCACCTCTAATCCCAGCTACTTGGGAGGCTGAGGGCA 

AGGAGGCAGAGGTTGCAGTGAGTGGAGGTTGTACCACTGCACTCCAGCCT 

GACACTCCATCTCAAAAAAAAAAAA 
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FIG URE 6 6 

MRWSGLNAIQFYVPWNYHEPQPGVYN^ 

EMGGLPSWLLRKPEIHLRTSDPDFLJ^VDSWFKVLLPKIYPWL 
GSYRACDFSYMRHIAGLFRALLGEKILLFTTDGPEGLKCGSLRGLYTTVDFGP 
IFTLLRKYEPHGPLWSEYYTGWLDYWGQNHSTRSVSAVTKGLENMLK^ 
GGTNFGYWNGADKKGRFLP I TTS YDYDAP I SEAGDPTPKLFALRDVI SKFQEVPLGPLP 
PPSPKMMLGPVTLHLVGHLLAFLDLLCPRGP IHS ILPMTFEAVKQDHGFMLYRTYMTHT 
I FEPTPFWVPNNGVHDRAYVMVDGVFQGVVER 
FGSNSSDFKGLLKPPILGQTILTQWMMFPLKID^ 

SKTFPILGSVGDTFLYLPGWTKGQVWINGFNLGRYWTKQGPQQTLYVPRFLLFPRGALN 
KI TLLELEDVPLQPQVQFLDKP I LNSTSTLHRTH INSLS ADTLS ASE PMELSGH 
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FIGU RE 67 

GCTTTGAACACGTCTGCAAGCCCAAAGTTGAGCATCTGATTGGTTATGAGGTATTTGAGTGC 
ACCCACAATATGGCTTACATGTTGAAAAAGCTTCTCATCAGTTACATATC 
TTATGGCTTTATCTGCCTCTACACTCTCTTCTGGTTATTCAGGATACCTTTGAAGGAATATT 
CTTTCGAAAAAGTCAGAGAAGAGAGCAGTTTTAGTGACAT^ 

GCGTTCCTTCTTCACATGGTAGACCAGTATGACCAGCTATATTCCAAGCGTTTTGGTGTGTT 

CTTGTCAGAAGTTAGTGAAAATAAACTTAGGGAAATTAGTTTGAACCATGAGTGGACATTTG 

AAAAACTGAGGCAG(^CATTTCACGCAACGCC 

CTGTCGGGGGTGCCCGATGCTGTCTTTGACCTC^ 

AATTCCAGAAGCTAAAATTCCTGCTAAGATTTCT 

TCTGCCACTGCCCTGCAAAAGTTGAACAGACTGC^ 

TGCCTTGACGTGAAGTTCACTGATGTGGCTGA 

CCTTCGAGAGTTGTACTTAATAGGCAATTTGAACTCT 

AATCTCTCCGAGAGTTGCGGCACCTTAAGAT^ 

CCCTCCAACTVTTACAGATGTGGCTCCACATCTTACAAAGTTAGTC^ 

TAAACTCTTGGTACTGAACAGCCTTAAGAAAATGATGAATGTCGCTGAGCTGGAACTCCAGA 

ACTGTGAGCTAGAGAGAATCCCACATGCTATTTTCAGCCT 

TTAAAGTCCT^TAAC^TTCGCACAATTGAGGAAATCATCAGTTTCCAG 

GACTTGTTTAAAATTATGGCATAACAAAATTGTTACTATTCCTCCCTCTATTACCCATGT 

AAAACTTGGAGTCACTTTATTTCTCTAACAAC^GCTCGAATCCTTAC(^GTGGC^GTATOT 

AGTTTACAGAAACTCAGATGCTTAGATGTGAGCTACAAC^ 

AATAGGATTGCTTCAGAACCTGCAGCATT^ 

CAAAACAATTGTTTAAATGCATAAAGTTGAGGACTTTGAATCTGGGACAGAACTGCA 
TCACTCCCAGAGAAAGTTGGTCAGCTCTCCCAGCTCACT 

CTTGGACCGCCTGCCAGCCCAGCTGGGCCAGTGTCGGATGCTCAAGAAAAGCGGGCTTGTTG 

TGGAAGATCACCTTTTTGATACCCTGCCACTCGAAGTCAAAGAGGCATTGAAT 

AATATTCCCTTTGCAAATGGGATTTAAACTAAGATAATATATGCACAGTGA 

AACTTCCTAGATTGCAAGTGCTCACGTACAAGTTATTACAAG^ 

ATACATCTTTTAAAATAAAACAGAGAGGATGCATAGAAGGCTG^ 

GTTCAATGTTTGTAGGGTTTTAAGTCATTCATTTCCAAATCA Tl^ 

AAAGGGAAGGAAAAATTATAATCACTAATCTTGGTTCTTTTTAAA 

GCTGCCGCTACTGAATGTTTACAAATTGCT^ 

TTCTTACTAAAAAAAAAAAAAAAAA 
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FIGURE 68 

XSS.DNA34407 

xsubunit 1 of 1, 501 aa, 1 stop 
><MW: 57819, pi: 8.15, NX(S/T): 3 

MAYMLKKLLISYISIICVYGFICLYTLFWLFRIPLKEYSFEKVREESSFSDIPDV^ 
FLLHMVDQYDQLYSKRFGVFLSEVSENKIJIEISL]^^ 

MLSGVPDAVFDLTDLDVLKLELI PEAKI PARI SQMTNLQELHLCHCPAKVEQTAFSFLRD 
HLRCLHVKFTD VAE I P AWVYLLKNLRELYL I GNLNSENNKM I GLE SLRE LRHLK I LHVKS 
NLTKVPSNITDVAPHLTKLVIHNIXSTKLLVLNSLK^ 

SNLQELDLKSNNIRT IEEI I SFQHLKRLTCLKLWHNKI VT I PPS ITHVKNLESLYFSNNK 
LESLPVAVFSLQKLRCLDVSYNNI SMI P IE IGLLQNLQHLHI TGNKVDILPKQLFKCIKL 
RTLNLGQNCITSLPEKVGQLSQLTQLELKGNC^ 
LPLEVKEALNQDINIPFANGI 
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FIGURE 69 

CCCACGCGTCCGGCCTTCTCTCTGGACTTT 

TTTTTTTATTTCTTTTTTTCCATCTCTGGGCCAGCTTGGGATCCTAGGCCG 

CATTTGTGTTTTACACAC^TAAGGATCrGTGTTTGGGGTTTCTTCTTCCT 

GCATTGCTTAGTGGTTGTGTGGGGAGGGAGACCACX3TGGGCTCAGTGCITGCTO 

CTGCCTAGGTACATCGAAGTCTTTTGACCTCCATACAGTGATTATGCCTGTCAT 

GTATCCTGGCGGCCTTGCTCCTGCTGATAGTTGTCGTGCTCTGTCTTTACTTCAAAATACAC 

AACGCGCTAAAAGCTGCAAAGGAACCTGAAGCTGTGGCT 

GGTGTGGTGGGCCAAGAACAGCCAGGCCAAAACCATTGCCACGGAGTCTTGTCCTGCCCTGC 
AGTGCTGTGAAGGATATAGAATGTGTGCCAGTTTTGATTCCCTGCCACCTTGCTGTTGCGAC 
ATAAATGAGGGCCTCTGAGTTAGGAAAGGCTCCCITCT^ 

ATGATGTCAATGAGGC(^CCTGTTTGTGATGTGC^GGCACAGAAGAAAGGC^CAGCTCCC^ 
TC^GTTTCATGGAAAATAACTC^GTGCCTGCTGGGAACCAGCTGCTGGAGATCCCTACAGAG 
AGCTTCCACTGGGGGCAACCCTTCCAGGAAGGAGTTGGGGAGAGAGAACCCT 
AATGCTGATAAACCAGTCACACAGCTGCTCTATTCT 

GGAACTGACGTTTCCCTGGAGGTGTCCAGAAAGCTGATGTAACACAGAGCCTATAAAAGCT 

TCGGTCCTTAAGGCTGCCCAGCGCCTTGCCAAAATGGAGCTTGTAAGAAGGCTCATGC^ 

GACCCTCTTAATTCTCTCCTGTTTGGCGGAGCTGACAATGGCGGAGGCTGAAGGCAATGCAA 

GCTGCACAGTGAGTCTAGGGGGTGCCAATATGGC^ 

CTCAATCCCAGTGAGAACTGCACCTGGACAATAGAAAGACCAGT^AAAC^ 

TATCTTTTCCTATGTCCAGCTTGATC^GATGGAAGCTGTGAAAGTGAAAACATTAAAGTCT 

TTGACGGAACCTCCAGCAATGGGCCTCTGCTAGGGCAAGTCTGCAGTAAAAACGACT 

CCTGTATTTGAATGATCATCCAGTACATTC^ 

TCAAAGAACTGTCTTTGTCTTCTACTACTTCTTCTCT 

GCGGTTACCTGGATACCTTGGAAGGATCCTTCACC^ 

GAGCTGGCTTATTGTGTGTGGCACATACT^GTGGAGAAAGATTAC^^GATAAAACrAAACTT 

CAAAGAGATTTTCCTAGAAATAGACAAACAGTGCA^ 

GCCCCTCCACCAACTCTGGCCTGATTGGACAAGTCTGTGGCCG 

TCGTCATCAAACTCTCTGACTGTCGTGTTGTCTACAGATTATGCCAATTCTTACCGGGGATT 

TTCTGCTTCCTAGkCCTCAATTTATGCAGAAft^ 

CTGACAGGATGAGAGTTATTATAAGCAAATCCTACCTAGAGG 

AACTTGCAACTAAAAGACCCAACTTGCAGACCAAAAT^ 

CCCTCTTAATGGATGTGGTACAATCAGAAAGGTAGAAGATC^ 

TAATCACCTTTTCTGCATCCTCAACTTCTGAAGTGATCACCCGTCA 

ATTGTGAAGTGTGAAATGGGACATAATTOTACAGTGGAGATAATATACATAACAGAAGATGA 
TGTAATACAAAGTCAAAATGCACTGGGCAAATAT^ 

ATTCATTTGAAAAGACTATACTTGAATCACCATATTATGTGGATTTGAACCAAACT 
GTTCAAGTTAGTCTGCACACCTCAGATCCAA^ 
CTCTCCCACCTCTGACTTTGCATCTCCA^^ 
ATGAAACTTGTAAGGTGTATCCCTTATTTGGACA^ 

AAATTCTTGAGAAGTATGAGCTCTGTGTATCTGCAGTGTAAAGTTTTGATATGTGATAGCAG 

TGACCACCAGTCTCGCTGCAATCAAGGT^ 

ATAAATGGAAAACAGATTCCATC^TAGGACCCATTCGTCT 

GGGAATTCAGGATTTCAGCATGAAACACATGCGGAAGAAACTCCAAA^ 

TGTGCATCTGTTTTCCTTCATGGTTCTAGCTCTGAATGTGGTGACTGTAGCGA 

TGAGGCATTTTGTAAATCAACGGGCAGACTACAAATACC^^ 

ACAGGTCCAACCCTAAGTGAGACATGTTTCTCCAGGATGCCAAAGGAAATGCTACOT 
CTACACATATTATGAATAAATGAGGAAGG(^ 
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FI GU RE 70 

XSS.DNA35841 

xsubunit 1 of 1, 607 aa, 1 stop 
><MW: 68153, pi: 6.39, NX(S/T): 9 
MELVRRLMPLTLL I LSCHjAELTMAEAEGNASC WSLGGANMAETO 

TIERPENKSIRIIFSYVQLDPDGSCESENIKVFDGTSSNGPLLGQVCSKNDYVPVFESSS 

STLTFQ I VTDSAR I QRTVFVFYYFFSPNI S I PNCGGYLDTLEGS FTS PNYPKPHPELAYC 

VWHIQVEKDYKIKLNFKEIFLEIDKQCKFDFLAIYDGPSTNSGLIGQVCGR 

NSLTVVLSTDYANSYRGFSASYTSIYAENINTTSLTCSSDRMRVIISKSYLEAFNSNG^ 

LQLKDPTCRPKLSNWEFSVPLNGCGTIRKVEDQS ITYTNI ITFSASSTSEVITRQKQLQ 

1 1 VKCEMGHNSTVE 1 1 YITEDDVIQSQNALGKYNTSMALFESNSFEKTILESPYYVDLNQ 

TLFVQVSLHTSDPNLVVFLDTCRASPTSDFASPTYDLIKSGCSRDETCKVYPLFG 

QFNAFKFLRSMSSVYLQCKVLICDSSDHQSROTQGOT 

KRDRSASGNSGFQHETHAEETPNQPFNSVHLFSFMVLALNVVT^ 

YQKLQNY 
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FIGURE 71 

GACGGAAGAACAGCGCTCCCGAGGCCGCGGGAGCCTGCAGAGAGGACAGCCGGCCTGCGCCG 

GGACATGCGGCCCCAGGAGCTCCCCAGGCTCGCGTTCCCGTTGCrGCTGTTGCTGTTGCTGC 

TGCTGCCGCCGCCGCCGTGCCCTGCC(^CAGCGCC7VCGCGCTTCGACCCCACCTGGGAGTCC 

CTGGACGCCCGCCAGCTGCCCGCGTGGTTTGACCAGGCCAAGTTCGGCATCTTCATCCACTG 

GGGAGTGTTTTCCGTGCCCAGCTTCGGTAGCGAGTGGTTCTGGTGGTATTGGCAAAAG^ 

AGATACCGAAGTATGTGGAATTTATGAAAGATAATTACCCTCCTAGTTTCAAATATGAAGAT 

TTTGGACCACTATTTACAGCAAAATTTTTTAATGCCAACCAGTGGGCAGATATTTTTCAGGC 

CTCTGGTGCCAAATACATTGTCTTAACT^ 

CAGAATATTCGTGGAACTGGAATGCCATAGATGAGGGGCCCAAGAGGGACATTG 

CTTGAGGTAGCCATTAGGAA(^GAACTGACCTGCGTTTTGGACTGTACTATTCCCTTT^ 

ATGGTTTCATCCGCTCTTCCTTGAGGATGAATC 

TTTCTAAGACATTGCCAGAGCTCTATGAGTTAGTGAACAACTATCAGCCT 

TCGGATGGTGACGGAGGAGCACCGGATCAATACTGGAACAGCACAGGCTTCT 

ATATAATGAAAGCCCAGTTCGGGGCACAGTAGTCACCAATGATCGTTGGGGAG 

TCTGTAAGCATGGTGGCTTCTATACCTGCAGTGATCGTTATAACCCAGGACATCTOT 

CATAAATGGGAAAACTGC^TGACAATAGACAAACTGTCOTGGGGCTATAGGAGGGAAGCT 

AATCTCTGACTATCTTACT^TTGAAGAATTGGTGAAGCAACTTGTAGAGACAGTTTC^ 

GAGGAAATCTTTTGATGAATATTGGGCCCACACTAGATGGCACCATTTCrGTA 

GAGCGACTGAGGC^GTGGGGTCCTGGCTAAAAGTC^TGGAGAAGCTATTTATGAAACCTA 

TACCTGGCGATCCCAGAATGACACTGTCACCCCAGATGTGTGGTACACATCCAAG^ 

AAAAATTAGTCTATGCCATTTTTCTTA^ 

CCCAAAGCTATTCTGGGGGCAACAGAGGTGAAACTACTGGGCCATGGACAGCCACTTAACT 

GATTTCTTTGGAGCAAAATGGCATTATGGTAGAACTGCCACAGCTAACCATTCATCAGATGC 

CGTGTAAATGGGGCTGGGCTCTAGCCCTAACTAATGTGATCTAAAGTGCAGCAGAGTGGCTG 

ATGCTGCAAGTTATGTCTAAGGCTAGGAACTATCAGGTGTCTATAATTGTAGCACATGGAGA 

AAGGAATGTAAACTGGATAAGAAAATTATTTGGCAGTTCAGCCCTTTCCCTTTTTCCCACTA 

AATTTTTCTTAAATTACCC^TGTAACCATTTTAACTCTCCAGTGCACTTTGCCATTAAAGTC 

TCTTCACATTGATTTGTTTCCATGTGTGACT 

CAAGGAATTGGTGGTATTATGGACCGAACTGAAAATTTTATGTTGAAGCCATATCCCCCATG 
ATTATATAGTTATGCATCACTTAATATGGGGATATTTTCTGGGAAATGCATTGCT 
TTTTTTTTGTGCCAAC^TCATAGAGTGTATTTACAAAATCCTAGATGGCATAGCCT 
CACCTAATGTGTATGGTATAGACTGTTGCTCCTAG 

AATACTGTAGGCTVATAGTAACAGTGGTATTTGTATATCGAAACATATGGAAACAT^ 

GTACAGTAAAAATACTGTAT^AATAAATGGTGCACCTGTATAGGGCACTTACCACGAATGGAG 

CTTACAGGACTGGAAGTTGCTCTGGGTGAGTCAGTGAGTGAATGTGAAGGCCTAGGACAT^ 

TTGAACACTGCCAGACGTTATAAATAOTGTATGCTTAGGOTACACTACA 

GTTTTTCTTTCTTCAATTATAAATTAACATAAGTGT^ 

TTTAAAACCTTTTTGGCTCTTTTGTAATAACACTTAGCTTAAA^ 

ATGTAA 
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F I G URE 72 

l^PQELPRLAFPLLLLLI^ 

HWGVFSVPSFGSEWFWWYWQKEKIPKYVEFMiaDNYPPSFKYEDFGPL 
DIFQASGAKYIVLTSKHHEGFTLWGSEYSWNV^ 

GLYYSLFEWFHPLFLEDESSSFHKRQFPVSKTLPELYELVNNYQPEVLWSDGDGGAPDQ 
YWNSTGFLAWLYNE S PVRGTWTNDRWGAGS I CKHGGF YTCSDRYNPGHLLPHKWENCM 
TIDKLSWGYRREAGISDYLTIEELVKQLVETVSCGGNLLMNIGPTLDGTISW 
QVGSWLKVNGEAIYETYTWRSQNDTVTPDVWYTSKPKEKLVYAIFL 
KAILGATEVKIJ^HGQPI^ISLEQNGI^ 
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AGC^GGGAAATCCGGATGTCTCGGTTATG^GTGGAGCAGTGAGTGTGAGCCTCAACATAGT 
TCC^GAACTCTCCATCCGGACTAGTTATTGAGC&TCTC 

TGAGGTGTTTCCCTGGCTCTGAAGGGGTAGGCACGATGGCCAGGTGCTTCAGCCTGGTGTTG 

CTTCTCACTTCCATCTGGACCACGAGGCTC 

TTCCATCCAGGTGTCATGC^GAATTATGGGGATC^ 

AGCTGAATTTCACAGAAGCTAAGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAG 

GACCAAGTTGAAACAGCCTTGAAAGCTAGCTTTGAAACTTGC^GCTATGGCTGGGTTGGAGA 

TGGATTCGTGGTCATCTCTAGGATTAGCCCAAACCCCAAGTGTGGGAAAAATGGGGTGGGTG 

TCCTGATTTGGAAGGTTCCAGTGAGCCGACAGTTTGCAGCCTATTGTTACAACTCATCT 

ACTTGGACTAACTCGTGGATTCCAGAAATTATC^ 

AACTGCAACACAAAC^CAGAATTTATTGT 

ACTCTACAATACCTGCCCCTACTACTACTCCTCCTGCrCCAGCTTCCACTTCT 

AGAAAAAAATTGATTTGTGTCACAGAAGTTTTTATGGAAACTAGC^^ 

TGAACCATTTGTTGAAAATAAAGCAGCATTCAAGAATGAAGCT 

CCACGGCTCTGCTAGTGCTTGCTCTCCTCTTCTT^ 

TATGTCAAAAGGTATGTGAAGGCCTTCCCTTTTAC^ 

CGAAACCAAAGTAGTAAAGGAGGAGAAGGCCAATGATAGCAACCCTAATGAGGAATCAAAGA 
AAACTGATAAAAACCCAGAAGAGTCCAAGAGTCCAAGCAAAACTACCGTGCGATGCCTGGA^ 
G C TG AAGT T TAGATGAG ACAGAAATGAGGAGACAC AC CTGAGG CTGGTTTCTTTCATGCT CC 
TTACCCTGCCCCAGCTGGGGAAATCAAAAGGGCCAAAGAACCAAAGAAGAAAGTCCACCCT 
GGTTCCTAACTGGAATGAGCTCAGX3ACT 

CCTTCTCCTTATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCAAAGCTTCCCACGGCC 
TTTCTAGCCTGGCTATGTCCTAATAATATCCCACT^ 

GGACCTAAAACATCTCATCAGTATCCAGTGGTAAAAAGGCCTCCTGGCTGTCTGAGGCT 

TGGGTTGAAAGCC^GGAGTCACTGAGACCAAGGCrTTCTCTACTGATTCCGCAGCTC^GAC 

CCTTTCTTCAGCTCTGAAAGAGAAACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTA 

AGAGCAAAAGAATGGCAGA7VAAGTTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAG 

ACCTAATCTCTGTAAAGCTAAAATAAAGAAATAGAACAAGGCTGAGGATACGACAGTACACT 

GTCAGCAGGGACTGTAAACACAGACAGGGTCAAAGTGTTTTCTCT 

ATGACTGTTTAGAACAGACACACTTACTTTTTCTGGTOT 

AGGAAATATACTTTTACAAGTAACAAAAATAAAAACTCTTATAAATTTCTATTO 

GTTACAGAAATGATTACTAAGGAAGATTACTCAGTAAT^ 

ACAAAGATTTGCTGAATAGCTACTATATGTCAAGTGCTGTGCAAGGTATTA 

TGAATATTATTCCTCAAAAAATTGCACATAGTAGAACGCTATCTGGGAAGOT 

GTTTTGATATTTCTAGCTTATCTACTTCCAAACTAATTTTTATTTTTGCT 

ATTCATTTTCTCTAATATGGCAACCATTATAACCTTAATTTATTATTAACATACCTAA 

TACATTGTTACCTCTATATACCAAAGCACATTTTAAAAGTGCC^ 

GCCCTCCTTTTTCCAACAAGAAGGGACTGAGAGATGCAGAAATATTTGTGAC^ 

AGCATTTAGAAAACTT 
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FI GUKE 74 

XSS.DNA34431 

xsubunit 1 of 1, 322 aa, 1 stop 
xMW: 35213, pi: 8.71, NX(S/T): 3 

MARCFSLVLLLTS IWTTRLLVQGSLRAEELS IQVSCRIMGITLVSKKANQQLNFTEAKEA 
C^LGLSLAGKDQVETALKASFETCSYGW 

SRQFAAYCYNSSDTWTNSCIPEIITTKDPIFNTQTATQTTEFIVSDSTYSVASPYSTIPA 
PTTTPPAPASTSIPRRKKLICVTEV^ 

LVLALLFFGAAAGLGFCYViaiYVKAFPFTNKNQQK^ 
DKNPEESKSPSKTTVRCLEAEV 
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FIGURE 75 

AG 

><MET {trans=l-s, dir=f, res=l}> 

ATGGCGGTCTTGGCACCTCTAATTGCTCTCGTGTATTCGGTGCCGCGACTTTCACGATGG 

CTCGCCCAACCTTACTACCTTCTGTCGGCCCTGCTCTCTGCTGCCTTCCTACTCGTGAGG 

AAACTGCCGCCGCTCTGCCACGGTCTGCCCACCCAACGCGAAGACGGTAACCCGTGTGAC 

TTTGACTGGAGAGAAGTGGAGATCCTGATGTTTCTCAGTGCCATTGTGATGATGAAGAAC 

CGC^GATCCATCACTGTGGAGCAACATATAGGCAACATTTTCATGTTTAGTAAAGTGGCC 

AACACAATTCTTTTCTTCCGCTTGGATATTCGCATGGGCCTACTTTACATCACACTCTGC 

ATAGTGTTCCTGATGACGTGCAAACCCCCCCTATATATGGGCCCTGAGTATATCAAGTAC 

TTCAATGATAAAACCATTGATGAGGAACTAGAACGGGACAAGAGGGTCACTTGGATTGTG 

GAGTTCTTTGCCAATTGGTCTAATGACTGCCAATCATTTGCCCCTATCTATGCTGACCTC 

TCCCTTAAATACAACTGTACAGGGCTAAATTTTGGGAAGGTGGATGTTGGACGCTATACT 

GATGTTAGTACGCGGTACAAAGTGAGCACATCACCCCTCACCAAGCAACTCC 

ATCCTGTTCC^GGTGGCAAGGAGGC^TGCGGCGGCCACAGATTGACAAGAAAGGACGG 

GCTGTCTCATGGACCTTCTCTGAGGAGAATGTGATCCGAGAATTTAACTTAAATGAGCTA 

TACCAGCGGGCCAAGAAACTATCAAAGGCTGGAGACAATATCCCTGAGGAGCAGCCTGTG 

GCTTCAACCCCCACCACAGTGTCAGATGGGGAAAACAAGAAGGATAAATAAGATCCTCAC 

TTTGGCAGTGCTTCCTCTCCTGTCAATTCCAGGCTCTTTCCATAACCACAAGCCTGAGGC 

TGCAGCCTTTNATTNATGTTTTCCCTTTGGCTGNGACTGGNTGGGGCAGCATGCAGCTTC 

TGATTTTAAAGAGGCATCTAGGGAATTGTCAGGCACCCTACAGGAAGGCCTGCCATGCTG 

TGGCCAACTGTTTC71CTGGAGCAAGAAAGAGATCTCATAGGACGGAGGGGGA 

CCCTCCAAGCTTGGGTCAGTGTGTTAACTGCTTATCAGCTATTCAGACATCTCCATGGTT 

TCTCCATGAAACTCTGTGGTTTCATCATTCCTTCTTAGTTGACCTGCACAGCTTGGTTAG 

ACCTAGATTTAACCCTAAGGTAAGATGCTGGGGTATAGAACGCTAAGAATTTTCCCCCAA 

GGACTCTTGCTTCCTTAAGCCCTTCTGGCTTCGTTTATGGTCTTCATTAAAAGTATAAGC 

CTAACTTTGTCGCTAGTCCTAAGGAGAAACCTTTAAC(^CAAAGTTTTTATCATTGAAGA 

CAATATTGAACAACCCCCTATTTTGTGGGGATTGAGAAGGGGTGAATAGAGGCTTGAGAC 

TTTCCTTTGTGTGGTAGGACTTGGAGGAGAAATCCCCTGGACTTTCACTAACCCTCTGAC 

ATACTCCCCACACCCAGTTGATGGCTTTCCGTAATAAAAAGATTGGGATTTCCTTTTG 
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FIGURE 76 

MAVIJUPLIALVYSVPRLSRWIA^ 

FDWREVEILMFLSAIVMMKNRRSITVEQHIGNII^ 

IVFLMTCKPPLYMGPEYIKYFNDKTIDEELERDKR 

SLKYNCTGLNFGKVDVGRYTDVSTRYKVSTSPLTKQLPTLILFQGGKEAMRRPQIDKKGR 
AVSWTFSEEWIREFNLNELYQRAKKLSKAGDNIPEEQ 
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FI GUR E 77 

GGACAGCTCGCGGCCCCCGAGAGCTCTAGCCGTCGAGGAGCTGCCTGGGGACGTTTGCCCTG 

GGGCCCCAGCCTGGCCCGGGTCACCCTGGCATGAGGAGATGGGCCTGTTGCTCCT 

TTGCTCCTGCTGCCCGGCTCCTACGGACTGCCCTTCTACAACGGCTTCTAOT 

CGCCAACGACCAGAACCTAGGCAACGGTCATGGCAAAGACCTCCTTAAT^ 

TGGTGGAGACACCCGAGGAGACCCTGTTCACCTACCAAGGGGCCAGTGTGATCCTGCCCrGC 

CGCTACCGCTACGAGCCGGCCCTGGTCTCCCCGCGGCGTGTGCGTGTCAAATGGTGGAAGCT 

GTCGGAGAACGGGGCCCCAGAGAAGGACGTGCTGGTGGCCATCGGGCTGAGGCACCGCTCCT 

TTGGGGACTACCAAGGCCGCGTG(^CCTGCGGCAGGAC3tf^ 

ATCCAGGATCTGCGGCTGGAGGACTATGGGCGTTACCGCTGTGAGGTCATTGACGGGCTGGA 
GGATGAAAGCGGTCTGGTGGAGCTGGAGCTGCGGGGTGTGGTCTTTCCTrTACCAGTCCCCCA 
ACGGGCGCTACCAGTTCAACTTCCACGAGGGCCAG^ 

GTGGCCTCCTTTGAGCAGCTCTTCCGGGCCTGGGAGGAGGGCCTGGACTGGTGCAACGCGGG 

CTGGCTGCAGGATGCTACGGTGCAGTACCCCATCATGTTGCCCCGGCAGCCCTGCGGTGGCC 

CAGGCCTGGCACCTGGCGTGCGAAGCTACGGCCCCCGCCACCGCCGCCTGCACCGCTATGAT 

GTATTCTGCTTCGCTACTGCCCTC^GGGGCGGGTGTACrACCTGGAGCACCCTGA 

GACGCTGACAGAGGCAAGGGAGGCCTGCCAGGAAGATGATGCGACGATCGCCAAGGTGGGAC 

AGCTCTTTGCCGCCTGGAAGTTCCATGGCCTGGACCGCTGCGACGCTGGCTGGCTGGCAGAT 

GGCAGCGTCCGCTACCCTGTGGTTCACCCGCATCCTAACTGTGGGCCCCCAGAGCCTGGGGT 

CCGAAGCTTTGGCTTCCCCGACCCGCAGAGCCGCTTGTACGGTGTTTACTGCTACCGCCAGC 

ACTAGGACCTGGGGCCCTCCCCTGCCGCATTCCCTCACrGGCTGTGTATTTATTGAGTGG^ 

CGTTTTCCCTTGTGGGTTGGAGCCATTTTAACTGTTTTTATACTTCT 

TTAAACATTTTTTTACTATTTTTTGTAAAGCAAACAGAACCCAA 

GATGCCCCACTCGAGGAATCATGCTTC 

GAGGGTTCCCCGCGATCCAGGCTGGTCTCCCT 

GGTGGCCTGTCTAGAATGCCGCCGGGAGTCCGGGC^TGGTGGGCACAGTTCrCCCTGCCCCT 

CAGCCTGGGGGAAGAAGAGGGCCTCGGGGGCCTCCGGAGCTGGGCTTTGGG 

CACCTCTACTTCTCTGTGAAGCCGCTGACCCCAGTCTGCCCACTGAGGGGCT 

GCCAGTTCTAGGCTTCCAGGCGAAATCTGAGGGAAGGAAGAAACTCCCCTCC 

TCCCCTCTCGGTTCCAAAGAATCTGTTTTGTTGTGATTTGTTTCT 

GGAGGGGCCCTCAGGTGTGTGTACTTTGGACAATAJ^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^^ 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^^ 
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FIGURE 78 

><ss.DNA39423 

xsubunit 1 of 1, 360 aa, 1 stop 
><MW: 40894, pi: 6.44, NX(S/T): 0 
MGLLLLVPLLLLPGSYGLPFYNGFYYSNSi^QN^ 
YQGASVILPCRYRYEPALVSPRRVRVKVW 

LRQDKEHDVSLEIQDLRLEDYGRYRCEVIDGLEDESGLVEI^LRGVVFPYQSPNGRYQFN 
FHEGQQVC^QAAWASFEQLFRAWEEGLDW(^GWLQDATVQYPIMLPRQPCGGPGI^ 
GVRSYGPRHRRLHRYDVFCFATALKGRVYYLEHPEKLTLTEAREACQE 
AAWKFHGLDRmAGWLADGSWYPVVHPHPNCGPPEPGVRSFGFPDPQSRLYGVY 
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FIGURE 79 

GGAGAGCGGAGCGAAGCTGGATAACAGGGGACCG 
><MET (trans=l-s, dir=f, res=l} 
ATGATGTGGCGACCATCAGTTCTGCTC 

AAGCCATCCCCAGACGC^GGCCCTCATGGCCAGGGGAGGGTGCACCAGGCGGCCCCCCTG 
AGCGACGCTCCCCATGATGATOCCCACGGGAACTTC(^GTACGACC^TGAGGCTTTCCTG 
GGACGGGAAGTGGCCAAGGAATTCGACCAACTC^ 

GGGCGGATCGTGGACCGCATGGACCGCGCGGGGGACGGCGACGGCTGGGTGTCGCTGGCC 

GAGCTTCGCGCGTGGATCGCGCACACGCAGCAGCGGCACATACGGGACTCGGTGAGCGCG 

GCCTGGGACACGTACGACACGGACCGCGACGGGCGTGTGGGTTGGGAGGAGCTGCGCAAC 

GCCACCTATGGCCACTACGCGCCCGGTGAAGAATTTCATGACGTGGAGGATGCAGAGACC 

TACAAAAAGATGCTGGCTCGGGACGAGCGGCGTTTCCGG^ 

TCGATGGCCACTCGAGAGGAGCTGAC71GCCTTCCTGCAC 

CGGGACATCGTGATTGCTGAAACCCTGGAGGACCTGGA 

CAGGTGGAGGAGTACATCGCGGATCTGTACTCAGCCGAGCCTGGGGAGGAGGAGCCGGCG 

TGGGTGCAGACGGAGAGGCAGCAGTTCCGGGACTTCCGGGATCTGAACAAGGATG 

CTGGATGGGAGTGAGGTGGGCCACTGGGTGCTGCCC^ 

GAAGCCAACCACCTGCTGCACGAGAGCGACACGGACAAGGATGGG 

GAAATCCTGGGTAATTGGAACATGTTTGTGGGCAGTCAGGCCA 

CTGACCCGGCAC(^CGATGAGCrGTGAGCACCGCG(^CCTGCCACAGCCTCAGAGGCCCG 

CACAATGACCGGAGGAGGGGCCGCTGTGGTCTGGCCCCCTCCCTGTCCAGGCCCCGCAGG 

AGGCAGATGCAGTCCCAGGCATCCrCCTGCCCCTGGGCTCrCAGGGACCCCCT 

CTITCTGTCCCTGTGACACCCCCAACC^ 

CAATACCTATTTCTGACTGAGTCT 

AGCTCTAAGAACCGCCCO^CCCCT 

AAACTCCCCTGGCCCCAGCCCTCTCCT^ 

AGGAGGCAATAAAAGC(^GCGCCGGGACCITGA7U\AAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FI G URE 8 0 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA40620 
xsubunit 1 of 1, 328 aa, 0 stop 
><MW: 37493, pi: 4.77, NX(S/T): 1 

MMWRPSVLLLLLLLRHGAQGKPSPDAGPHGQGRVHQAAPLSDAPHDDAHGNFQYDHEAFL 

GREVAKEFDQLTPEESQAMjGRIVDRMDRAGDGDGWVSLAELRAW 

AWDTYDTDRDGRVGVreELRNATYGHYAPGE 

SMATREELTAFLHPEEFPHMRDIVIAETLEDLD^ 

WVQTERQQFRDFRDLNK[X3HLDGSEVGHWVLPPAQDQPLVEANHLL^ 

E I LGNWNMFVGSQATNYGEDLTRHHDEL 
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FIGURE 81 

GGGGCCHTGCCITCCGCACT 

GGGCGGCGGGCGCGGGTGCGAGGGATCCCTGACGCCTCT 

CCAGCCTGTCTGTCGTCGTTTTGGCGCCCCCGCCTCCCCGCGGTGCGGGGTTGCACACTO 
ATCCTG<^CTTCGCTCGATTTGCre^ 

TGGAGCAGCGGGTCGTCTGTGTCCTCTCTCCTCTGCGCCGCGCCCGGGGATCCGAA 
GCGGGGCTCTGAGGAGGTGACGCGCGGGGCCTCCCGCACCCTGGCCTTGCCCGCATTCTC 
CCTCTCTCCCAGGTGTGAGCAGCCTATCAGTCACC 
><MET {trans=l-s, dir=f, res=l} 

ATGTCCGCAGCCTGGATCCCGGCTCTCGGCCTCGGTGTGTGTCTGCTGCTGCTGCCGGGG 

CCCGCGGGC^GCGAGGGAGCCGCTCCCATTGCTAT(^(^TGTTTTACCAGAGGCTTGGAC 

ATCAGGAAAGAGAAAGCAGATGTCCTCTGCCCAGGGGGCTGCCCTCTTGAGGAATTCTCT 

GTGTATGGGAACATAGTATATGCTTCTGTATCGAG(^TATGTGGGGCTGOTGTC(^CAGG 

GGAGTAATC^GC^CTCAGGGGGACCTGTACGAGTCTATAGCCTACCTGGTCGAGAAAAC 

TATTCCTCAGTAGATGCCAATGGCATCCAGTCTCAAATGCTTTCTA 

TTCACAGTAACTAAAGGCAAAAGTAGTACACA^ 

GCAC^TCCACCAACAGGTAAACGACTAAAGAAAACAC^ 

GATTGTAAAGCAGACATTGCTVTTTCTGATTGATGGAAGCTT^ 

TTTAATTTACAGAAGAATTTTGTT^ 

GGACCACATGTGGGCCTTGTTCAAGCteAGTC 

AACTTTACATCAGCCAAAGATGTT 

AATTCCAATACAGGAAAAGCCTTGAAGCATACTC 

GGAGTAAGAAAAGGGATCCCCAAAGTGGTGGTGGTATTTATTGATGGTTGGCCrTCTGAT 

GACATCGAGGAAGCAGGGATTGTG^CCAGAG^ 

GTGGCCAAGCCTATCCCTGAAGAACTGGGGATGGT^ 

GCTGTCTGTCGGAATAATGGCTTCTTCTCTTACCACATGCCCAAC^ 

AAATACGTAAAGCCTCTGGTACAGAAGCTGTGCACT 

ACCTGTTATAACTCAGTGAACATTGCCTTTCTAATTGATGGCTCCAGCAGTG 
AGCAATTTCCGCCTCATGCTTGAATCT 

GACATTGGTGCCAAGATAGCTGCrrGTACAGTTTACTTATGATCAGCGCACGGA 

TTCACTGACTATAGCACCAAAGAG^ATGTCCT 

AGTGGTGGAACAGCTACTGGTGATGCCATTTCCTTCACTGTTAGA 

ATAAGGGAGAGCCCCAACAAGAACTTCCTAGTAATTGT(^CAGATGGGCAGTCCTATGAT 
GATGTCCAAGGCCCTGCAGCTGCTGC^CATGATC 
GTGGCTTGGGCACCTCTGGATGACCTGAAAGATATGGCTTCTAAAC 
GCTTTCTTCACAAGAGAGTTCACAG 

ATTTGTAGAGATTTCTTAGAATCCCAGCAATAATGGT7U\CATTO 

AAGTACAAGGGGATCCAGTGTGTAAATTGTATTCT 

CTAGAATCAGATACAAAACTATTAAGTATGTCAACAGCC^ 

TTTAAAGCCGCTGCCTTCTGGTTACAATOT 

GCTTCATAATCATGGCTCTTAGAAACT^ 

AAGAGTTCTAACCATGCCTACTAAATGTACAGATATGC^ 

AATCTGATACTTAGACCAAAAAAAAAAA 
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FIGURE 32 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss .DNA40604 
xsubunit 1 of 1, 550 aa, 0 stop 
><MW: 59483, pi: 8.34, NX(S/T): 2 
MSAAWIPALGLGVCLLLLPGPAGSEGAAPIA 

VYGNIVYASVSSICGAAVHRGVISNSGGPWVYSLPGRENYSSVDANGIQSQMLSRWSAS 

FTVTKGKS STQEATGQAVSTAHPPTGKRLKKTPEKKTGNKDCKAD I AFL I DGSFNI GQRR 

FNLQKNFVGKVALMLGIGTEGPHVGLVQASEHPKIEFYLKNFTSAKD^ 

NSNTGKALKHTAQKFFTVDAGVRKGIPKVVVVFIDGWPSDDIEEAGIVARE 

YAKP I PEELGMVQDVTFTOKAVCRNNGFFS YHMPNWFGTTKYVKPLVQKLCTHEQMMCSK 

TCraSWIAFLIDGSSSVGDSNFRLMLEFVSNIAKTF 

FTDYSTKENVLAVIRNIRYMSGGTATGDAISFTVRN^ 

DVQGPAAAAHDAGITIFSVGVAWAPLDDLKDMASKPKESHAFFTREFTGLEPIVSDVIRG 
ICRDFLESQQ 
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FIGU RE 83 

CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGC 
CCGGCGGCCTCCCGGCGGGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCAACTCGGTCCA 
GTCGGGGCGGCGGCTGCGGGCGCAGAGCGGAG 
><MET .{trans=l-s, dir=f , res=l} 

ATGC^GCGGCTTGGGGCCACCCTGCTGTGCCTGCTGCTGGCGGCGGCGGTCCCCACGGCC 

CCCGCGCCCGCTCCGACGGCGACCTCGGCTCCAGTCAAGCCCGGCCCGGCTCTCAGCTAC 

CCGCAGGAGGAGGCCACCCTCAATGAGATGTTCCGCGAGGTTGAGGAACTGATGGAGG 

ACGCAGCACAAATTGCGCAGCGCGGTGGAAGAGATGGAGGC^GAAGAAGCTGCTGCTAAA 

GCATCATCAGAAGTGAACCrGGCAAACriTACCTCCCAG 

GACACGAAGGTTGGAAATAATACCATCCATGTGCAC^^ 

AACCAGACTGGACAAATGGTCTTTTCAGAGACAGTTATC^ 

GGCAGAAGGAGCCACGAGTGCATCATCGACGAGGACTGTC 

TTTGCC^GCTTCCAGTACACCTGCG^GCCATGCCGGGGCC^GAGGATG 

GACAGTGAGTGCTGTGGAGACC^GCTGTGTGTCTGGGGTCACTGCACCAAAATGGCCACC 

AGGGGCAGCAATGGGACCATCTGTGACAACCAGAGGGACTGCCAG 

GCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGCACACCCCTGCCCGTGGAGGGCGAGCTT 
TGCCATGACCCCGCCAGCCGGCTTCTGGACCTC^TCACCTGGGAGCTAGAGCCTGATGGA 
GCCTTGGACCGATGCCCTTGTGCCAGTGGCCT 

GTGTATGTGTGCAAGCCGiACCTTCGTGGGGAGCCGTGACCAAGATGGGGAGATCCTGCTG 
CCCAGAGAGGTCCCCGATGAGTATGAAGTTGGCAGOT 

CTGGAGGACOTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTGCC 

GCCGCTGC^CTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGG 

CAATAGAAATAGCTAATTTATTTCCCCAGGTC 

TCTTCCTACATCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTG 

CATTTGTTCAGCTCCCCCAGGCTGTTCTCC^ 

AGGCAGGGTTAAACTGGAGGAGCAGTTTGCCACCCCT 

CTCTACCAGTTGGCAGACAGCCGTTTGTTCTACATGGCTTTGATAATT 

GAGATGGAAACAATGTGGAGTCTCCCTCTGATTGGTTTTGGGGAAATGTGGAGAAGAGTG 

CCCTGCTTTGCAAACATCAA^ 

TTCCATGGGCATAGGTAAGCTGTGCCTTCAG 

TGCATTACATGTGTTTATTCATCCAGCAGTGTTGCTCAG 

AGCATTTTCATATCCAAGATCAATTCCCTCTCTCA^ 

TTCTCCTCGTCCATCAGGGATCTCAGAGGCTCAGAGACT 

CACAGCTAGTGAAGACCAGAGCAGTTTCATCTGGTTG 

CCACTACCCCACACCAGCeiTGGTGCCACC^^ 

GATTTTTCTTGAGGCATGCAC^TCTGGAATTAAGGTCAAACTAATTCT 

AAAGTAAACTACTGTTAGGAACAGCAGTGTTCT 

TGAAGACAATGATATTGACACTGTCCCTCT 

ATATGACTGAGCGTAGCATACAGGTTAACCTGCAGAAACAGTACT^ 

CGAGGATTATAAATGAAATTTGCAAAATCAC^ 

ACGTGGAGAAAATCAAACCGAGCAGGGCTGTGTG^ 

AACACTGAACTCTACGCCACTCCACAAATGATGTTT^ 

CATGTATTCATCCAGAGTTCTTAAAGTTTAAAGTTGCACAT 

CrriGAGl L rl"l*AAATTATGTATAAACATAAGTTGCATTTAGA 

TCAACTGCAAAAAAAAAAAAAAAAAAAAAAAAAA 
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JFIGURF, S4 

MQRLGATLLCLLLA 

TQHKLRSAVEEMEAEET^AAKASSEVNLANLPPSYHNETNTO 

NQTGQMVFSEWITSVGDEEGRRSHECIIDEDCGPSl^CQFASFQYTCQPC^GQRMLCTR 
DSECCGDQLCWGHCTKMATRGSNGTICTNQRDCQPGLCCAFQRGLLFPVCTPLPVEGEL 
CHDPASRLLDLITWELEPDGMjDRCPCASGLL^ 

PREVPDEYEVGSFMEEVRQELEDLERSLTEEMALGEPAAAAAALLGGEE I 
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AAGGAGGCTGGGAGGAAAGAGGTAAGAAAGGTTAGAGAACCTACCTC^CATCTCTCTGGGCT 

CAGAAGGACTCTGAAGATAACAATAATTTCAGCCCATCCACTCTCCT^ 

CATGTGCATGTACACAGACACATACAG^ 

CAGTCACTCACTCTGTGAGCAGGTCATAGAAAAGGACACTAAAGCCTTAAGGACA 

CCATTACCTCTGCAGCTCCTTTGGCTTGTTGAGTCAAAAAACATGGGAGGGGC 

TGACTCACACCTGTAATCCCAGCATTTTGGGAGACC^ 

GAGTTCGAGACCAGCCTGGCCAACATGGAGAAACCCCC^TCTCTACTAAAAATACAAAAATT 

AGCCAGGAGTGGTGGCAGGTGCCTGTAATCCCAGCrACTCAGGTGGCTGAGCC^ 

GCTTGAATCCAGGAGGCGGAGGATGCAGTC^GCTGAGTGCACCGCTGC^CTCCAGCCTGGGT 

GACAGAATGAGACTCTGTCTCAAACAAACAAACACGGGAGGAGGGGTAGATACT 

GCAACCTCCTTAACTCTGCATCCTCTTCT 

CTGAGCAGGCCCAGCCCCAGAGGAC^GGAAGAGAAGGCATATTGAGGAGGGCAAGAAGTGA 

CGCCCGGTGTAGAATGACTGCCCTGGGAGGGTGGTTCCTTGGGCCCTGGCAGGGTTGCTGAC 

CCTTACCCTGCAAAACACAAAGAGCAGGACTC 

TGCAGCTCCACCATGAGGCTTCTCGTGGCCCCACT 

TGCCACTGTGCCCGTGGTACCCTGGCATGTTCCCT^ 

GGCCCTGGTATACGCCCCGCTCGTCCTACCGCGAGGCTACCACTGTGGACTGCAATGACCTA 

TTCCTGACGGCAGTCCCCCCGGC&CTCCCOT^ 

CAGCATTGTCCGTGTGGACGAGAGTGAGCTGGGCT^ 

TGTCCCAGAACAGCTTTTCGGATGCCCGAGACTGTGATTTCCATGCCCTGCCCCAGCTGCTG 

AGCCTGCACCTAGAGGAGAACCAGCTGACCCGGCTGGAGGACCACAGCTT 

CAGCCTAC^GGAACTCTATCTC^CCACAAC^ 

CTGGCCTCAGCAACTTGCTGCGGCTGCACCT^ 

CGCTGGTTTGAAATGCTGCCCAACTTGGAGATACTC^ 

CATCCTGGACATGAACTTCCGGCCCCTGGCC^^ 

ACCTGCGGGAGATCTCCGACTATGCCCTGGAGGGGCTGCAAAGCCTGGAGAGCCrCTCCTTC 
TATGACAACCAGCTGGCCCGGGTGCCCAGGCGGGCACT 

CCTAGACCTCAACAAGAACCCGCTCCAGCGGGTAGGGCCGGGGGACTTTGCCAACA 
ACCTTAAGGAGCTGGGACTGAACAACATGGAGGAGCTGGTCTCCATCGACAAGTO 
GTGAACCTCCCCGAGCTGACC^GCTGGACATCACCAATAACCCACGGCTGTCCT^ 
CCCCCGCGCCTTCCACCACCTGCCC^ 

GTGCCTTGCACCAGCAGACGGTGGAGTCCCTGCCCAACCTGCAGGAGGTAGGTCrCCA 
AACCCCATCCGCTGTGACTGTGTCATCCGC^ 

CATCGAGCCGCAATCCACCCTGTGTGCGGAGCCTCCGGACCTCCAGCGCCTCCCGGTCCGTG 
AGGTGCCCTTCCGGGAGATGACGGACCACTX3TTO 

CCAAGCCTCC^GGTAGCCAGTGGAGAGAGCATGGTGCTGCATTGCCGGGCIACTGGCCGAACC 
CGAACCCGAGATCTACTGGGTCACTCCAGCT^ 

GGAGGTACCGGGTGTACCCCGAGGGGACCCTGGAGCTGCGGAGGGTGACAGCAGAAGAGGCA 
GGGCTATACACCTGTGTGGCCCAGAACCTGGTGGGGGCTGACACT 
TGTGGGCCGTGCTCTCCTCCAGCCAGGCAGGGACGAAGGACAGGGGCTGGAGCT 
AGGAGACCCACCCCTATCACATCCTGCTATCTO 

AACCTCACCTGGTCCAGTGCCTCCTCCCTCCGGGGCGAGGGGGCCACAGCT 

GCCTCGGGGAACCCACAGCTACAAGATTACCCGC 

GCCTGCAAGTGGCCTTTGCTGATGCCCACACCCAGTT^ 

GAGGCC3VCTTCTTGCCACAGAGCCTTAGGG<^ 

CGCTGTCCTTCTCCTGGCAGOTGGGCTAGCGGCC 

GTGTGGGTGGGAGGCGGCCTOTCCCTCC^G 

GTCCGGGTTGTGTCTGCTCCCCTCGTCCTGCCCTGGAATCCAGGGAGGAAGOT 

CTGAGAAGGGGAGACACTGTTGCCACCATTGTCTCAAAATTCTT 

AGGAGTAGAGAAATCACTAGGACTACTTTTTAC 

CTGCCAGGAAAGGGACATGGACCCACGTGCTTGAGGCCT 

GGCTTTGTGGCCCTGGGGGTGCTTCTGCAGCCTTGAAAAAG 

ACCTCTGCTGCCATTCTGAGGAACATCTC^ 
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FIGURE 85P 

TGCCTCCCCATCTTCTCTCTGCCCAGAGGCTCCTGGGCCTGGCTTGGCTGTCCCCTACCTGT 

GTCCCCGGGCTGGACCCCTTCCTCTTCTCT^ 

GCCTCCTGGGCAAGGGCTGAAGGAGGCCACTCCAT^ 

GGGAGTGACCCCAGCCAGATCTGAAGGACATTTGGGAGAGGGATGCCCAGGAACGCCTCATC 

TCAGCAGCCTGGGCTCGGCATTCCGAAGCTGACTTT 

AGAAATGTGTCACCTCCCCG^CCCGATTCACT 

TAAATAATAACAATAAAAAAA 
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F IGUR E 86 

MRLLVAPLLJjAWAGAT^^ 

LTAVPPALPAGTQTLLLQSNSIVRVDQSELGY^ 

LLSLHLEENQLTRLEDHSFAGLASLQ^ 

RAIDSRWFEMLPNLE I LM I GGNKVDAI LDMNFRPLANLRSLVLAGMNLRE I SDYALEGL 

QSLESLSFYDNQLARVPRRALEQVPGLKF^ 

EELVSIDKFALVNLPELTKLDITNNPRL^ 

VESLPNLQEVGLHGNPIRCDCVIRWANATGTRVRFIEPQSTLCAEPPDLQR^ 
REMTDHCTjPLISPRSFPPSLQVASGESMVLHO^^ 
RYRVYPEGTLELRRVTAEEAGLYTCVAQNLVGADTKTVSVWGR 
RVQETHPYHI LLSWVTPPNTVSTNLTWSSASSLRGQGATALARL 

TE YWACLQVAF ADAHTQLACVWARTKEATS CHRALGDRPGL I AI LALAVLLLAAGLAAH 
LGTGQPRKGVGGRRPLPPAWAFWGWSAPSVRWSAPLVLPWNPGRKLPRSSEGETLLPP 
LSQNS 
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FIGURE 87 A 

GCAAGCCAAGGCGCTGTTTGAGAAGGTGAAGAAGTTCCGGACCC^TGTGGAGGAGGGGG^ 

CATTGTGTACCGCCTCTAC 

><MET {trans=l-s, dir=f, res=l}> 

ATGCGGCAGACCATCATCAAGGTGATCAAGTTCATCCTCATC^ 

TACGTGCACAACATGAAGTTCGACGTGGACTGCACCGTGGA 

TACCGCACCTACCGCTGTGCCCACCCCCTGGCCACACTCTTCAAGAT 

TACATCAGCCTAGTCATCTTCTACGGCCTCATCTGCATGTAC^ 

CGGCGCTCCCTCAAGAAGTACTCGTTTGAGTCGATCCGTGAGGAGAGCAGCTA 

ATCCCCGACGTCAAGAACGACTTCGCCTTCATC 

CTCTACTCCAAGCGCTTCGCCGTCTTCCTGT^ 

CTGAACCTCAACAACGAGTGGACGCTGGACAAGCTCCGGCAGCGGCT 
CAGGACAAGCTGGAGCTGCACCTGTTCATGCTCAGTGGC^ 

CTGGTGGAGOTGGAGGTCCTCAAGCTGGAGCTGATCCCCGACGTGACCATCCCGCCCAGC 

ATTGCCCAGCTCACGGGCCTCAAGGAGCTG 

GCGCCTGCGCTGGCCITCCTGCGCGAGAACCT^ 

ATC^GGAGATCCCGCTGTGGATCTATAGCCTGAAGACACTGGAGGAGCTGCACCrrGACG 
GGCAACCTGAGCGCGGAGAACAACCGCTACATCGTCATCGACGGGCTGCGGGAGCT 
CGCCTCAAGGTGCTGCGGCTCAAGAGCAACCTAAGC 
GTGGGCGTGPACCTGCAGAAGCTGTCCATCAACAATGAG^ 

AAC^GCCTCAAGAAGATGGCGAACCTGACTGAGCTGGAGCTGATCCGCTGCGACCTGGAG 

CGCATCCCCCACTCCATCTTCAGCCTCCAC^^ 

AACCTCAAGACCATCGAGGAGATCATCAGCTTCCAGC^ 

AAGCTGTGGTACAACCACATCGCCrrACATCCCC^ 

GAGCGCCTCTACCTGAACCGCAACAAGATCGAGAAGATCCC 

CGCAAGCTGCGCTACCTCK3ACCT 

GGCCTCCTGCAGAACCTCCAGAACCTAGCC^TC^CGGCC^ACCGGATCGAGACGCTCCCT 

CCGGAGCTCTTC^GTGCCGGAAGCTGCGGGCCCTGC^CCTGGGCAAC^CGTGCTGCAG 

TCACTGCCCTCCAGGGTGGGCGAGCTGACCAACCTGACGCAGATCGAGCTGCGGGGCAAC 

CGGCTGGAGTGCCTGCCTGTGGAGCTGGGCGAGTG 

GTGGTGGAGGAGGACCTGTTCAACACACTGCCACC^ 

GCTGACAAGGAGCAGGCCTGAGCGAGGCCGGCCCA^ 

CCAGTCCTCAGGCCCGGAGGGGCAGGCCTAGCTTCTCCCAGAACTCCCGGACAGCCAGGA 

CAGCCTCGCGGCTGGGCAGGAGCCTGGGGCCGCTTGTGAGTCAGGCC^ 

AGTATCTGTGGGGCTGGCCCCTTTTCT 

TTGTGGAGGAGAGCAAGTCTCAAGAGCGCAGTATTTGGATAATCAGGGTOT 
AGGCCAGCTCTGCCCCAGGGGCTGAGCTGCCACCAGAGGTCCTGGGACCCT 
TCTTGGTATTTATTTTTCTCCAT 

AAGAAAGTTCAGCCCAGATGGAAGK3TGTO 

CCTTATTTAGCGATGCCGCCGGGCATT^ 

GGGCGAACCAGCCATGGGACGGTCACCCAGCAGTGC 

CACGGGAGAGCAGGCOTCCAGCTGGAAAGGCCAGGCCTGGAGCT 

GTGGCAOT 

AAAGCTTTGAAAATGGATGGTTTGGGTATTAAA7VAGAAAAAAAAAACT 

GACACTAACGGCCAGTGAGTTGGAGTCTCAGC^ 

CAGCCAGACGTTGAACTGTGTTTCCTTTCCCT^ 

TCTGGTGTGACCTTGGTCCAGGAGTTCrA^ 

GTTTTTTGGGTTTTTTTGGTGTCTTGTTTTC^ 

CATTTCTGTGGCTGTCGGCCAGAGGGAATGTTCTGGAGCTGCCAAGGAG 
GGGTTGGCTAATCCCCGGATGAACGGTGCTCCAT^ 
CTGCCTCTCCACGCACAGTGTTAAGGAGCCAAGAGGAGCCACTTCGC 
CCCCACCTCCTGCGGCATGGGTGTGTC 

GCCCTGTCGCCACCTGGTCCTTCATGAAGAGCAGACACTTAGAGGCr 
GAGGTCGCCCCTGGGAGGGCAGGCGTTGGTTCCAAGCCGGTTCCCGTCCCTGGCGCCTGG 
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FI GUR E S TB 

AGTGCACACAGCCCAGTCGGCACCTGGTGGCTGGAAGCCAA 

GTCCCCACCTTAGAAGGGTCCCCGCCTTAGATCAATC^CGTGGACACTAAGGCACGTTTT 

AGAGTCTCTTGTCTTAATGATTATGTCCATCCG^ 

TCGTGTCATTGGATATAATCCTCAGAAATAATGCAC^ 

AAAAATCCGTTACATGTGGGTCTGAACTTGTAGACTCGGTCA(^GTATCAAATAAAATCT 
ATAACAGAAAAAAAAAAAAAAA 
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F IG URE 88 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA35673 

xsubunit 1 of 1, 546 aa, 0 stop 

><MW: ,63742, pi: 8.62, NX(S/T): 6 

MRQTIIKVIKFILIICYTVYYVHNIKPDVDCTVDIE^ 

YISLVIFYGLICMYTLWWMLRRSLKKYSFESIREES^^ 

LYSKRFAWLSEVSENKLRQLNLNNEW^ 

LVELEVLKLEL I PDVT I P P S I AQLTGLKELWL YHTAAKI EAP ALAFLRENLRALH I KFTD 

IKEIPLWIYSLKTLEELHLTGNLSAENNRYIVITOLRELKRLKV^ 

VGVHLQKLS INNEGTKLI VLNSLKKMANLTELELIRCD 

NLKTIEEI ISFQHLHRLTCI^ 

RKXiRYLDLSHNNLTFLPADIGUjQNLQNLAITAN^ 

SLPSRVGELTNLTQIELRGNRLECLPVELGECPI^ 

ADKEQA 
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FIGUR E 89 

GCCTGTTGCTGATGCTGCCGTGCGGTACTTGTC 
><MET {trans=l-s, dir=f, res=l} 

ATGGAGCTGGCACTGCGGCGCTCTCCCGTCCCGCGGTGGTTGCTGCTGCTGCCGCTGCTG 
CTGGGCCTGAACGCAGGAGCTGTCATTGA 

GATTATGTGACGGTCCGC^GGATGCCTACATGTTCTGGTGGCTCTATTATGCCACCAAC 
TCCTGCAAGAACTTCTCAGAACTGCCCCT 

TCTAGCACTGGATTTGGAAACTTTGAGGAAATTGGGCCCCTTGACAGTGATCT 
CGGAAAACCACCTGX3CTCCAGGCTC 

GGGTTCAGTTATGTGAATGGTAGTGGTGCCTATGCCAAGGACCTGGCTATGGTGGCTTC^ 
GACATGATGGTTCTCCTGAAGACCTTCTTC^ 

TTCTACATTTTCTCAGAGTCCTATGGAGGAAAAATGGCAGCTGGCATTGGTCT 

TATAAGGCCATTCAGCGAGGGACC^TCAAGTGCAACTTTGCGGGGGTT 

TCCTGGATCTCCCCTGTTGATTCGGTGCTCTCCTGGGGACCTTACCTGTACAGCATGTCT 

CTTCTCGAAGACAAAGGTCTGGCAGAGGTGTCTAAGGTTGCAGAGCAAGTACTGAATGCC 

GTAAATAAGGGGCTCTACAGAGAGGCCAC^GAGCTGTGGGGGAAAGCAGAAAT 

GAAC71GAACACAGATGGGGTGAACTTCTATAACATCTT 

ACAATGGAGTCGAGTCTAGAATTCACACAGAGCCAC^ 

GTGAGACACCTACAACGAGATGCCTTAAGCCAGCT^ 

CTOUVAATTATTCCTGAGGATCAATCCT 

ATGGAGGAGGACTTCATGAAGCCAGTCATTAGCATTGTGGACGAGTTGCTGGAGGC^ 

ATCAACGTGACGGTGTATAATGGACAGCTGGATC^ 

GCCTGGGTGCGGAAACTGAAGTGGCCAGAACTGCCTAAATTCA 

GCCCTGTAC^GTGACCCTAAATCTTTGXSA^ 

CTTGCTTTCTACTGGATTCTGAAAGCTGGT 

GCTCTGAAGATGATGAGACTGGTGACTCAGCAAGAA 

GCTGGTTTGGCCTTGGGGCACAGAGCTGAGCTGA 

TTCTTCCCTGTATCTAACTGGGGCTGTG^ 

ATAAAATCATTGTCTCTGGAGGCAATTTGGA^^ 

GATTTTTTAAAAAATTGATTTGTTTTGAT 
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FIG U RE 90 

xsignal peptide> 

MELALRRSPVPRWLLLLPLLLGLNA 
Xstart riiature protein> 
GAVTOWPTEEGKEVW 
xhomology to peptidases 40-end> 
DYVTVRKDAYMFWWLYYATNSCK 
xpotential N-glycosylation site> 

NFSELPLVMVVLQGGPGGSSTGFGNFEEIGPLDSDLKPRKTTWLQAASLLFVDNPVGT 
GFSYV 

Xpotential N-glycosylation site> 

NGSGAYAKDLANIVASDMMVLLKTFFSCHKEFQTWFYIFSESYGGKMAAGIGLELY 

KAIQRGTIKCNFAGVALGDSWISPVDSVLSWGPYLYSMSLLEDKGLAEVSKVAEQVL 

NAVNKGLYREATELWGKAEMIlEQNTDGVNFYNILTKST^ 

CQRHVRHLQRDALSQLlvn^GPIRKKLKIIPEDQSWGGQATTWF^ 

DELLEAGI 

xpotential N-glycosylation site> 

NVTVYNGQLDLIVDTMGQEAWVRKIJCWPEIJ'KFSQOCWKAL 
YKNLAFYWILKAGHMWSIXJGDMALKMMRLVTQQE 
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FIGURE 91 

GGCCGCGGGAGAGGAGGCC 

><MET {trans=l-s, dir=f , res=l} 

ATGGGCGCGCGCGGGGCGCTGCTGCTGGCGCTC 

CCGGAGTCGCAGGAGGCGGCGCCGTTATCAGGACCATGCGGCCGACGGGTCATCA 

CGCATCGTGGGTGGAGAGGACGCCGAACTCGGGCGTTGGCCGTGGCAGGGGAGCCTGCGC 

CTGTGGGATTCC(^CGTATGCGGAGTGAGCCTGCTCAGCCACCGCTGGG(^CTCACGGCG 

GCGCACTGCTTTG7VAACCTATAGTGACCTTAGTGATCCCTCCGGGTGGATGGTCCAGTTT 

GGCCAGCTGACTTCCATGCCATCCTTCTGGAGCCTGCAGGCCrrACTAC^ 

GTATCGAATATCTATCTGAGCCCTCGCTACCTGGGGAATTCACCCTATGACATTGCCTTG 

GTGAAGCTGTCTGCACCTGTCACCTACACTAAACACATCCAGCCCATCT 

TCCACATTTGAGTTTGAGAACCGGACAGACT^ 

GAGGATGAGGCACTGCCATCTCCCCACACCCTCCAGGAAGTTCAGGTCGC^ 

AACTCTATGTGCAACCACCTCTTCCT 

ATGK5TTTGTGCTGGCAACGCCCAA(^ 

CCCTTGGCCTGTAACAAGAATGGACTGTGGTATCAGATTGGAGTCGTGAGCTGGGGAGTG 
GGCTGTGGTCGGCCCAATCGGCCCGGTGTCTACACCAAT^ 
ATCCAGAAGCTGATGGCCCAGAGTGGCAT^ 
TTTTTCCCTCTTCTCTGGGCTCTCCCACTCCT 

TGCAGCCTGGGGCCACTGCCAAGTCAGGCCCTGGTTCTCTTCTGTCTTGTTTGG 

ACACATTCCAGTTGATGCCTTGCAGGGC^ 

A 
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FIGURE 92 

><signal peptide> 
MGARGALLLALLLARAGL 
Xstart mature protein> 

RKPESQEAAPLSGPCGRRVITSRIVGGEDAELGRWPWQGSIJU.WDSHVCGVSLLSHRWA 
xSerine proteases, trypsin family, histidine active site 'LTAAHO 

LTAAHCFETYSDLSDPSGWMVQFGQLTSMPSFWSLQAYYTRYFVSNIYLSPRYLGNS 

P YDIAL VKL S AP VTYTKHIQPICLQ ASTFEFE 

xpotential N-giycosylation site> 

NRTDCWVTGWGYIKEDEALPSPHTLQEVQVAn 

Xpotential N-glycosylation site> 

NNSMCNHLFXKYSFRKDIFGDMVCAGNAQGGKDACFGDSGGPLACNKNGLWYQIG 
WSWGVGCGRPNRPGVYT 

xpotential N-glycosylation site> 

NISHHFEWIQKLMAQ SGMSQPDP S WPLLFFPLLW ALPLLGPV 
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FIGURE 93 

CCCACGCGTCCGCGGACGCGTGGGAAGGGCAGA 
<MET {trans=l-s, dir=f, res=l} 

ATGGGACTCCAAGCCTGCCTCCTAGGGCTCTTTGCCCTCATCCTCT 

TACAGCCCGGAGCCCGACCAGCGGAGGACGCTGCCCCCAGGCTGGGTGTCCCTGGGCCGT 

GCGGACCCTGAGGAAGAGCTGAGTCTCACCTTTGCCCTGAGACAGCAGAATGTGGA 

CTCTCGGAGCTGGTGCAGGCTGTGTCGGATCCCAGCTCTCCTCT^TACGGA 

ACCCTAGAGAATGTGGCTGATCTGGTGAGGCCATCCCC^CTGACCCTCCACACGGTGC^ 

AAATGGCTCTTGGCAGCCGGAGCCCAGAAGTGCCATTCTG^ 

ACTTGCTGGCTGAGCATCCGACAAGCAGAGCTGCTGCTCCCTGGGGCT 

TATGTGGGAGGACCTACGGAAACCCATGTTGTAAGGTCCCCACATCCOTACCAGCTTCCA 

CAGGCCTTGGCCCCCCATGTGGACTTTGTGGGGGGACTGCACCGTTTTCCCCCAA 

TCCCTGAGGGAACGTCCTGAGCCGCAGGTGAC^ 

ACCCCCTCTGTGATCCGTAAGCGATACAACT^ 

AGCAATAACAGCCAAGCCTGTGCCCAGTTCCTGGAGCAGTATTTCCATGACT 
GCTCAGTTCATGCGCCTCTTCGGTGGCAACTTTGCACATCA 

GTTGGACAACAGGGCCGGGGCCGGGCCGGGATTGAGGCCAGTCrAGATGTGCAGTAC 
ATGAGTGCTGGTGCCAACATCTCCACCTGGGTCTACAGT^^ 
CAGGAGCCCTTCCTGCAGTGGCTCATGCTGCTCAGTAATGAGTCAGCCCTGCC^ 
CATACTGTGAGCTATGGAGATGATGAGGACTCCCTC^ 

AA(^CTGAGCTCATGAAGGCTGCCGCTCGGGGTCTCACCCTGCTCTTCGCCTCAGGTGAC 
AGTGGGGCCGGGTGTTGGTCTGTCTCTGGAAGACACCAGTTCCGCCCTACCTTCCCTGCC 
TCCAGCCCCTATGTCACCACAGTGGGAGGCACATCCTTCCAGGAA 
AATGAAATTGTTGACTATATCAGTGGTGGTGG 

TACCAGGAGGAAGCTGTAACGAAGTTCCTGAGCTCTAGCCCCCACCTGCCACa\TCCIAGT 

TACTTCAATGCCAGTGGCCGTGCCTACCCAGATGTGGCTC 

GTGGTCAGCAACAGAGTGCCCATTCCATGGGTGTCC^ 

TTTGGGGGGATCCTATCCTTGATCAATGAGCAC^GGATCCTTAGTGGCCGCCCCCOT 

GGCTTTCTCAAGCCAAGGCTCTACCAGCAGCATGGGGCAGGTCTCT 

GGCTGCCATGAGTCCTGTCTGGATGAAGAGGTAGAGGGCCAGGGTTTCTGCTCTGGTCCT 

GGCTGGGATCCTGTAACAGGCTGGGGAACACCAACTTCCCAGCTTTGCTGAAGACTCT 

TCAACCCCTGACCCrTTCCTATCAGGAGAGATGGCTTGTCCCCTGCCCTGAAGCTGGCAG 

TTCAGTCCCTTATTCTGCCCTGTTGGAAGCCCTGCTGAACCCTCAACTATTGACTGCTGC 

AGACAGCTTATCTCCCTAACCCTGAAATGCTGTGAGCTTGA 

ATGCTCCATCATACTCAGGTCTCCCTACTCCTGCCTTAGATTCCTCAATAAGATGOT 

ACTAGCATTTTTTGAATGCCTCTCCCTCCGCATCTCATCTTT 

TTCCAAAGGGTTGTATACAGACTCTGTGCACTAT^ 

ACTGCAAGGAGACCTCTACTGTCACCGTTTACTCTTTCCT 

TGGCCTCCAGTGCATACTTCTCAATCTTT^ 

TCCCTCTCCTTACTTAGCTTCCAGGTOTTAACTTCTCrGACTACTCT 
CATCAATTTCTGCTTCTTCATGGAATGCTGACCTTCATTGCT 
TCITCTCAGTTTACTCATTGTCCCCTGGAACAAATCACT 
CTC^CTAAATAAGACTTTCTATCCAATAATGATTGATACCT 
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FIGURE 94 

Xsignal peptide> 
MGLQACLLGLFALILS 
Xstart mature protein> 

GKCSYSPEPDQRRTLPPGWVSLGRADPEEELSLTFALRQQNVERLSELVQAVSDPSSP 

QYGKYLTLENVADLVRPSPLTLHTVQKWLLAAGAQKCHSVITQDFLTCWLSIRQAEL 

LLPGAEFHHWGGPTETHVVR5PHPYQLPQALAPHVDFVGGLHRFPPTSSUI 

VTGTVGLHLGVTPSVIRKRY 

xpotential N-glycosylation site> 

NLTSQDVGSGTS 

Xpotential N-glycosylation site> 

NNSQACAQFLEQYFHDSDLAQFMRLFGGNFAHQASVARWGQQGRGRAGIEASLDV 
QYLMSAGA 

Xpotential N-glycosylation site> 
NISTWVYS SPGRHEGQEPFLQWLMLLS 
xpotential N-glycosylation site> 

NESALPHVHWSYGDDEDSLSSAYIQRVNTEIMKAAARGLTLLFASGDSGAGCWSVS 
GRHQFRPTFPAS SP YVTTVGGTSFQEPFLITNEIVD YISGGGFSNVFPRP S YQEEAVTKF 
LSSSPHLPPSSYF 
xpotential N-glycosylation ske> 

NASGRAYPDVAALSDGYWWSNRWIPWVSGTSASTPWGGILSLINEHRILSGRPPL 
GFLNPRLYQQHGAGJJTJVmGCHESCLDEEVEGQGFCSGPGWDPVTGWGTPTSQLC 
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FIGURE 9S 

GCCGCGCGCTCTCTCCCGGCGCCCACACCTGTCTGAGCGGCGCAGCGAGCCGCGGCCCGG 
GCGGG CTGCTCGGCGCGGAACAGTGCTCGGC 
><MET {trans=l-s, dir=f, res=l}> 
ATGGCAGGGATTCCAGGGCTCCTCTTCCTTCT 

GTGAGCCCTTACAGTGCCCCCTGGAAACCCACTTGGCCTGCATACCGCCTCCCTGTCGTC 

TTGCCCCAGTCTACCCTCAATTTAGCCAAGCCAGACTTTGGAGCCGAAGCCAAAT^ 

GTATCTTCITCATGTGGACCCCAGTGTCATAAGGGAACTCCACTGCCC^ 

GCCAAGCAATATCTGTCTTATGAAACGCTCT^ 

GTGGGCATCTACATCCTCAGCAGTAGTG^ 

TCAGGAAAGTCTCGAAGGAAGCGGCAGATTTATGGCT 

GGGAAGGACTTCCTGCTCAACTACCCT 

ACCGGCACCCTGGTGGCAGAGAAGCATGTCCTCACAGCTGCCCACTGC^ 

AAAACCTATGTGAAAGGAACCCAGAAGCTTCGAGTGGGCTTCCTAAAGCCCAAGTTTAAA 

GATGGTGGTCGAGGGGCCAACGACTCCACTT 

TGGATCCGGGTGAAACGCACCCATGTGCCCAAGGGTTGGATCAAGGGCAATGCCAATC^ 

ATCGGCATGGATTATGATTATGCCCTC^ 

ATGAAGATTGGGGTGAGCCCTCCTGCTAAGCAGCTC 

GGTTATGACAATGACCGACCAGGCAATTTGGTGTATCGCTTCTGTGACGTCAAAG 

ACCTATGACTTGCTCTACCAGCAATGCGATGCCCAGCCAGGGGCCAGCGGGT 

TATGTGAGGATGTGGAAGAGACAGCAGCAGAAGTGK^ 

TCAGGGCACCAGTGGGTGGACATGAATGGTTCCCCACAGGATTTCA^ 

ATCACTCCTCTCAAATATGCCCAGATTTGCTATTGGATT 

AGGGAGGGGTGACACAGTGTTCCCTCCTGGCAGC^ 

TAGGAGAGGCCAAATTGTTTiTTGTCATTGGCGTGCAC^ 

GTGTGTAAGGTGTCTTATAATCTTTTACCT^ 

ACTATTTGAAAACTGGTTTGTGTATCATATCATATATCATTTAAGC^ 

CTTTTGCATAGAAATAAAAAAAATACTGATTTGGGGCAATGAGG 

GTTAATCTTCACGTTTTTGCAAACTTT^ 

TTATATTAAATATTTGGCATACAAGAGATATGAAAAAAAAAAAAAAA 
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FIGURE 96 

Xsignal peptide> 
MAGIPGLLFLLFFLLCAVG 
Xstart mature protein> 

QVSPYSAPWKPTWPAYRLPVVLPQSTLNLAKPDFGAEAKLEVSSSCGPQCHKGTPLP 
TYEEAKQYLSYETLYA 

xpotential N-glycosylation site> 

NGSRTETQVGIYILSSSGDGAQHRDSGSSGKSRRKRQIYGYDSRFSIFGKDFLLNYPFS 
TSVKLSTGCTGTLVAEKHV 

Xserine proteases, trypsin family, histidine active site T,TAAHC> 
LTAAHCIHDGKTYVKGTQKLRVGFLKPKFKDGGRGA 
xpotential N-glycosylation site> 

NDSTSAMPEQMKFQWIRVKRTHWKGWIKGNANDIGMDYDYAIX 
KIGVSPPAKQLPGGRIHFSGYDNDRPGNLVYRFCDVKDETYDLLYQQCDAQPGASGS 
GVYVRMWKRQQQKWERKnGIFSGHQWVDMNGSPQDFNVAVRITPIXYAQICYWIK 
GNYLDCREG 
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FIGURE 97 

GCATCGCCCTGGGTCTCTCGAGCCTGCTGCCTGCTCCCCCGCCCCACCAGCC 

><MET {trans=l-s, dir=f, res=l} 

ATGGTGGTTTCTGGAGCGCCCC(^ 

CTGCTGCTGCTGGCGTCGACAGCCATC^ 

TGTGGGAAGCCCCAGCAGCTGAACCGGGTTGTGGGCGGC^^ 

TGGCCCTGGATCGTGAGCATCCAGAAGAATGGGACCCACCACTGC^ 

ACCAGCCGCTGGGTGATC7VCTGCTGCCCACTGTTTCAAGGA 

CTGTTCTCTGTGCTGCTGGGGGCCTGGCAGCTGGGGAACCCTGGCTCTCGGTCCCA 

GTGGGTGTTGCCTGGGTGGAGCCCCACCCTGTGTATTCCTGGAAGGAAGGTGCCTGTGC^ 

GAC^TTGCCCTGGTGCGTCTCGAGCGCTCC^TACAGTTCTC^GAGCGGGTCCTGCCC^TC 

TGCCTACCTGATGCCTCTATCCACCTCCCTCCAAACACCCACTGCrGGATCT 

GGGAGCATCCAAGATGGAGTTCCCTTGCCCCACCCTCAGACCCTGCAGAA 

CCTATCATCGACTCGGAAGTCTGCAGC^ 

ATC^CTGAGGAC^TGCTGTGTGCCGGCTACTTGGAGGGGGAGCGGGATGCTTGTCTGGGC 
GACTCCGGGGGCCCCCTCATGTGCCAGGTGGACGGCGCCTGGCTGCTGGCCGGCATCATC 
AGCTGGGGCGAGGGCTGTGCCGAGCGCAACAGGCCCGGGGTCTACATCAGCCTCTCTGCG 
CACCGCTCCTGGGTGGAGAAGATCGTGC^ 

GGTGGGGCCCTCAGGGCACCGAGCCAGGGCTCTGGGGCCGCCGCGCGCTCCTAGGGCGCA 

GCGGGACGCGGGGCTCGGATCTGAAAGGCGGCCAGATCCACATCTGGATCTGGATCTGCG 

GCGGCCTCGGGCGGTTTCCCCCGCCGTAAATAGGCrrCATCTACCTCTACCT 

CGGACGGCTGCTGCGGAAAGGAAACCCCCTCCCCGACCCGCCCGACGGCCTCAGGCCCCC 

eTCC^GGCATC&GGCCCCGCCC^CGGC 

CGCCCCCGGGCCCCAGCGCTTTTGTGTATATAAATGTTAATGATTTTTATAGGTATTTGT 

AACCCTGCCCACATATCTTATTTATTCCTCCAATTTCAATA^ 

AAAAAA 
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FIGURE 98 

Xsignal peptide> 

MWSGAPPALGGGCLGTFTSLLLLASTAILNA 
xstart mature peptide> 

ARIPVPPACGKPQQLNRWGGEDSTDSEWPWTVSIQK 

Xpotential N-glycosylation site> 

NGTHHCAGSLLTSRWV 

xSerine proteases active site ITAAHO 

ITAAHCFKDNLNOYIJFSVLLGAWQLGNPGSRSQKVGVAWVEPHPVYSWBCEGACA 
DIALVRLERSIQFSERVLPICLPDASIHLPPNTHCWISGWGSIQDGWIJIffQTLQKLKV 
PIIDSEVCSHLYWRGAGQGPITEDMLCAGYLEGERDACLGDSGGPLMCQVDGAWLL 
AGOSWGEGCAERNRPGVYISLSAHRSWVEKIVQGVQLRGRAQGGGALRAPSQGSGA 
AARS 
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FIGURE 9 9 

GACGGCTGGCCACC 

><MET {trans=l-s, dir=f, res=l} 

ATGCACGGCTCCTGCAGTTTCCTGATGCTTCTGCTGCCGCTACTGCTACTGCTGGTGGCC 
ACCACAGGCCCCGTTGGAGCCCTCACAGATGAGGAGAAACGTTTGATGGTGGAGCTGCAC 
AACCTCTACCGGGCCCAGGTATCCCCGACGGCCTCAGACATGCTGCACATGAGATGGGAC 
GAGGAGCTGGCCGCCTTCGCCAAGGCCTACGCACGGCAGTGCGTGTGGGGCCACAACAAG 
GAGCGCGGGCGCCGCGGCGAGAATCTGTTCGCCATCACAGACGAGGGCATGGACGTGCCG 
CTGGCCATGGAGGAGTGGCACCACGAGCGTGAGCACTACAACCTCAGCGCCGCCACCTGC 
AGCCCAGGCC^GATGTGCGGCCACTAC^CGC^GGTGGTATGGGCCAAGACAGAGAGGATC 
GGCTGTGGTTCCCACTTCTGTGAGAAGCTCCAGGGTGTTGAGGAGACCAACATCGAATTA 
CTGGTGTGCAACTATGAGCCTCCGGGGAACGTGAAGGGGAAACGGCCCTACCAGGAGGGG 
ACTCCGTGCTCCCAATGTCCCTCTGGCTACCACTGCAAGAACTCCCTCTGTGAACCCATC 
GGAAGCCCGGAAGATGCTCAGGATTTGCCTTACCTGGTAACTGAGGCCCCATCCTTCCGG 
GCGACTGAAGCATCAGACTCTAGGAAAATGGGTACTCCTTCTTCCCTAGCAACGGGGATT 
CCGGCTTTCTTGGT7VACAGAGGTCTCAGGCTCCCTGGCAACCAAGGCTCTGCCTGCTGTG 
GAAACCC^GGCCCCAACTTCCTTAGC^CGAAAGACC^ 

CCACCTTGCGTAACAACTGAGGTCCCTTCCATTTTGGCAGCTCACAGCCTGCCCTCCTTG 
GATGAGGAGCCAGTTACCTTCCCCAAATCGACCCATGTTCCTATCCCAAAATCAGCAGAC 
AAAGTGAC^GACAAAACAAAAGTGCCCTCTAGGAGCCCAGA 

ATGTCCCTGACAGGGGCAAGGGAACTCCTACCCCATGCCCAGGAGGAGGCTGAGGCTGAG 
GCTGAGTTGCCTCCTTCCAGTGAGGTCTTGGCCTCAGTTTTTCCAGCCCAGGACAAGCCA 
GGTGAGCTGCAGGCCAOVCTGGACCACACGGGGCACACCTCCTCCAAGTCCCTGCCCAAT 
TTCCCCAATACCTCTGCCACCGCTAATGCCACGGGTGGGCGTGCCCTGGCTCTGCAGTCG 
TCCTTGCCAGGTGCAGAGGGCCCTGACAAGCCTAGCGTTGTGTCAGGGCTGAACTCGGGC 
CCTGGTCATGTGTGGGGCCCTCTCCTGGGACTACTGCTCCTGCCTCCTCTGGTGTTGGCT 
GGAATCTTCTGAATGGGATACCACTCAAAGGGTGAAGAGGTCAGCTGTCCTCCTGTCATC 
TTCCCCACCCTGTCCCCAGCCCCTAAACAAGATACTTCTTGGTTAAGGCCCTCCGGAAGG 
GAAAGGCTACGGGGCATGTGCCTC^TCAC^CCATCC^TCCTGGAGGCAC^GGCCTGGCT 
GGCTGCGAGCTGAGGAGGCCGCCTGAGGACTGCACACCGGGCCCACACCTCTCCTGCCCC 
TCCCTCCTGAGTCCTGGGGGTGGGAGGATTTGAGGGAGCTCACTGCCTACCTGGCCTGGG 
GCTGTCTGCCCACACAGCATGTGCGCTCTCCCTGAGTGCCTGTGTAGCTGGGGATGGGGA 
TTCCTAGGGGCAGATGAAGGACAAGCCCCACTGGAGTGGGGTTCTTTGAGTGGGGGAGGC 
AGGGACGAGGGAAGGAAAGTAACTCCTGACTCTCCAATAAAAACCTGTCC1AACCTGTGAA 
A 
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FIGURE 100 

Xsignal peptide> 

MHGS C SFLMLLLPLLLLL V ATT 

><start of mature peptide, extracellular domain> 

GPVGALTDEEKRLMVELHNLYRAQVSPTASDMLHMRWDEELAAFAKAYARQCVW 

GHNKERGPvRGENLFAITDEGMDWLAMEEWHHEREHY 

xpotential N-glycosylation site> 

NLSAATCSPGQMC 

XGHYTQWWAKT Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 1 - CRISP 
signature> 

GHYTQVVWAKTERIGCGSHFCEKLQGVEETNIEL 

XLLVCNYEPPGNV Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 2 -CRISP 
signature> 

LVCNYEPPGNVKGKJU'YQEGTPCSQCT 

ATEASDSRKMGTPSSLATGH»AFl.VTEVSGSLAlKAIJ»AVETQAPTSLATimPPSMATEA 

PPCVTTEWSILAAHSLPSLDEEPVTFPKSTHWIP^ 

MSLTGAREIJLPHAQEEAEAEAEU'PSSEVLASVFPAQDKPGELQATLDOT 

FP 

xpotential N-glycosylation site> 
NTSATA 

Xpotential N-glycosylation site> 

N ATGGRALALQ S SLPGAEGPDKP S WSGLNS 

xpotential glycosylphosphatidylinositol attachment site> 

GPGHVWGPLLGLLLLPPLVLAGIF 
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FIGURE 101A 

GTAACTGAAGTCAGGCTTTTCM 
AGTT 

><MET { trans=l-s , dir=f , res=l } 

ATGGTGGACGTACTTCTGTTGTTCTCCCTCTGCTTGCTTTT^ 

TTAAGTCACAACAGATTATCTTTCATCA 

CGAGAAGTGAAACTGAACAACAATGAATT^ 

GCAAATATTACACTTCTCTCCTTGGCTGGAAACAGGATTGTTG^ 

CTGAAAGAGTTTCAGTCCCTTGAAACTTTGGACCT^ 

CAAACTGCATTTCCAGCCCTACAGCTCAAATATCTGTATC^ 

TCAATGGAACCTGGGTATTTTGACAATTTGGCCAA 

AGGAACCGAATCTCAGCTATCCCACCCAAGATGTTTAAACTGCCCCAACTGCAACAT 
GAATTGAACCGAAAGAAGATTAAAAATG™ 

CTGAAGT CT CTGAAAATGCAAAGAAATGGAGTAACGAAACTTATGGATGGAG CTTTTTGG 

GGGCTGAGCAACATGGAAATTTTGCAGCTGGACCATAACAACCT 

GGCTGGCTTTACGGCTTGCTGATGCTGCAG 

AGGATGAGCCCTCATGCCrGGGAGTTCTGCCAGAAGCT 

AATCAOTTATCAAGGTTAGATGATTCAAGCTT^ 

CACATTGGGAACAACAGAGTCAGCTACATTGCTGATTGTGCCTTCCGG 

TTAAAGACTTTGGATCTGAAGAACAATGAAATTTCCTGGACTATTGAAGACATGAATGGT 

GCTTTCTCTGGGCTTGACAAACTGAGGCGACTGATACTCCAAGGAAATCGGATCC^ 

ATTACTAAAAAAGCCITCACrGGTTTGGATGCATTGG 

GCAATCATGTCTTTACAAGGCAATGCATTTT 

TTAAATAGATCAAGCCTTTTGTGCGAT^ 

GAAAACAACTTTCAGAGCTTTGTAAATGCCAGTTGTGC 

AGAAGCATTTTTGCrGTTAGCCCAGATGGCTTTC 

ATCACGGTTCAGCCAGAAACACAGTCGGCAATAAAAGGT^ 

TCAGCTGCCAGCAGCAGTGATTCCCCAATGAOTTTTGCTTGGAAAAAAGA 

CTGCATGATGCTGAAATGGAAAATTATGCACACCTCCGGGCCCAAGGTGGCGAGGTGATG 

GAGTATACCACCATCCTTCGGCTGCGCGAGGTGGAATTTGCC^ 

TGTGTCATCTCCAATCACTTTGGTTCATCCrrACTCT 

ATGCTTCCCTGATTCACCAAGACCCCCATG^ 

CGCTTGGAGTGTGCTGCTGTGGGGCACCCAGCCCCCCAGATAGCCTGGCAGAAGGATGGG 

GGCACAGACTTCCCAGCTGCACGGGAGAGACG 

TTCTTTATCGTGGATGTGAAGATAGAGGACATTGGGGTAT^ 

AGTGCAGGAAGTATTTCAGCAAATGCAACTCTGACTGTCCT^ 

CGGCCACTGTTGGACCGAACTGTAACCAAGGGAGAAA^ 

GGAGGAAGCCCTCCCCCTAAACTGAACTGGACCAAAGATGATAGCCCATO 

GAGAGGCACTTTTTTGCAGCAGGCAATCAGCT^ 

GATGCTGGGAAATACACATGTGAGATGTCTAACACCCTTGGCACTGAGAGAGGAAACGTC 
CGCCTC^GTGTGATCCCC^CTCCAAC^ 

GACGATGACGGATGGGCCACTGTGGGTGTCGTGATCATAGCCGTGGTTTGCT 

GGCACGTCACTCGTGTGGGTGGTCATCATATACCACACAAGGC 

AGCATTACCAACACAGATGAGACCAACITGCCA 

CAGGGAACGTTAGCTGACAGGCAGGATGGGTACGTGTCTTCAGA^ 

CAGTTTGTCACATCTTCAGGTGCTGGATTTTO 

TGCCATATTGACAATAGCAGTGAAGOTGATGTGGAAGCTGCCACAGATCT 

CCGTTTTTGGGATCCACAGGCCCTATGTATTTGAAGGGAAATGTGTATGGC 

TTTGAAACATATCATACAGGTTGCAGTCCT 

GAGCCCTVGTTACATAAAGAAAAAGGAGTGCrrACCCATGTTCTCATCCTT 
TGCGAACGGAGCTTCAGTAATATATCGTGGCCTT 

AGTTACTCTCACAATGAAGGACCTGGAATGAAAAATCTGTGTCTAAACAAGTCCT 

GATTTTAGTGCAAATCCAGAGCCAGCGTCGGTTC 

TTTGGAAAAGCTCTCAGGAGACCTCACCTAGATGCCTATTCAAGCT 
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FIGURE 101B 

GATTGTCAGCCAAGAGCCTTTTATT^ 
TCAGAC&AAGATGGGAAAGAAACKjAC^ 

AAACAGACTTTAGAAAACTACAGGACTCCAAATTTTCAGTCT 

ACTGAATGAGACCAAAGGAAAAGCTTAACATACT 

AGAGAGAATCTTATGTTTTTTAAATGGAGTTATGAATTTTAAAAGGA 

TTTATACAGATGAACCAAAATTACAAAAAGTTATGAAAATTTTTATACT 

TCATATAAGAATACCTTTTTAAACTATTTTTT^ 

ACGTAAATTAATGATATAAATCATGATTATTTTATGTATTTTTATAATGCCAGATTTCTT 

TTTATGGAAAATGAGTTACTAAAGCATTTTAAATAATACCTGCCITGTA 

ATAGAAGTTACTTCATTATATTTTGCAC^TTATATTTAATA 
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FIGURE 102 

MVDVLLLFSLCLLFHISRPDLSH^ 

ANI TLLSLAGNR I VE I LPEHLKEFQSLETLDLS SNNI SELQTAFPALQLKYLYLNSNRVT 

SMEPGYFDNLANTLLVLKLNRNRI SAI PPKMFKLPQLQHLELNRNKIKNVDGLTFQGLGA 

LKSLKMQRNGVTKLMDGAFWGLSNMEILQLDHNNLTEITKGWLY 

RISPDAWEFCQKLSELDLTFNHLSRLDDSSFLGLSLLNTLHI 

LKTLDLKNNEISWTIEDMNGAFSGLDKLRR^ 

AIMSLQGNAFSQMKKIiQQLHLNTSSLLCDCQLKWLPQW 

RSIFAVSPDGFVCDDFPKPQITVQPETQSAIKGSNLSFICSAASSSDSPMTFAWKKDNEL 

LHDAEMENYAHLRAQGGEVMEYTTILR^ 

MLPSFTKTPMDLTIRAGAMARLECAAVGH^^ 

FF I VDVKI EDIGVYSCTAQNSAGS I SANATLTVLETPSFLRPLLDRTVTKGETAVLQC I A 
GGSPPPKLNWTKDDSPLVVTERHFFAAGNQLLIIV^ 

RLSVI PTPTCDSPQMTAPSLDDDGWATVGWI I AWCCWGTSLVWWI I YHTRRRNEDC 
SITNTDETNLPADIPSYLSSQGTLADRQDGWSSESGSHHQFVTSSGAGFFLPQHDSSGT 
CHIDNSSEADVEAATDLFLCPFLGSTGPMY^ 

EPSYIKKKECYPCSHPSEESCERSFSNISWPSHVRKLLNTSYSH^ 

DFSANPEPASVASSNSFMGTFGKALRRPHLDAYSSFGQPSDCQPRAFYLKAHSSPDLDSG 
SEEDGKERTDFQEENHICTFKQTLENYRTPNFQSYDLDT 
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FI G URE 10 3 

GGGGAGAGGAATTGACCATGTAAAAGGAGACTTTTT^ 
TGCCTTGCAAAAATGAAGGATGCAGGACGCAGCTTTCTCCTGGAA 
AAACTGATTGTGGAAGAGAGAAGGAAGAACGAAGCTTTT^ 
ACACAAATGTGTATATGTGCACACAGGGA 

CCCGCGGGGGTTGGTGTGTTCTGACATAAATAAATAATCTTAAAGCAGCrrGTTCC 

CCACCCCCAAAAAAAAGGATGATTGGAAATGAAGAACCGA^^ 

ATGTTCATTTTTCTCTATAAAGGAGAAAGTGAGCCAAGGAGATATTTTTGGAA 

TTTGGGGCTTTTTTAGTAAAGTAAAGAACTGGTGTGGTGGTGTTTTCCTTTCTTTT^ 

TTTCCCACAAGACXIAGAGGAAATTAAT^ 

GTTGACCGCGGCAGATTGAGGCATTGATT 

TTTGTGCCTATGTTGACTAAAATTGACG^ 

TCCTTTTTTTTAAATTTTTATTCC 

AACCACCTGGATTTCCATCTGGATGTTGCTGTGATCAGTCTGAAATACAACTGTTTGAAT 

TCCAGAAGGACCAACACCAGATAAATTATGA 

><MET {trans=l-s, dir=f, res=l} 

ATGTTGAACAAGATGACCTTACATCC^CAGCAC^ 

GCCCTATTTGACCCCCTGCTTGTGGTGCTGCTGGCT 

CTGGTGCGGGCTCAGACCTGCCCTTCTGT^ 

ATTTGTGTTCGGAAAAACCTGCGTGAGGTTCCGGAT 

CTGAACCTCCATGAGAACCAAATCCAGATCATCAAAGT^ 

CACTTGGAAATCCTACAGTTGAGTAGGAACCA^ 

AATGGTCTGGCGAACCTCAACACTCTGGAACTC 

AATGGAGCTTTTGTATACTTGTCTAAACT 

GAAAGCATCCCTTCTTATGCTTTTAACAGAATTCCTTCTTTGCGCC 
GAATTGAAAAGACTTTCATACATCTC^^ 

TATTTGAACCTTGCCATGTGCAACCTTCGGGAAATCCCTAACCTCACACCG 

CTAGATGAGCTGGATCTTTCTGGGAATCATTTATCT^ 

GGTTTGATGCACCTTCAAAAACTGTGGATGATA 

AATGCCTTTGACAACCTTCAGTCACTAGTG 

TTACTGCCTCATGACCTCTTCACTCCCT^ 

AACCCTTGGAACTGTAACTGTGACATACTGTGGCTCAGCTGGTGGATAAAAGACATGGCC 

CCCTCGAACACAGCTTGTTGTGCCCGGTGT^ 

ATTGGAGAGCTCGACCAGAATTACTTCACATGCTATGCTCCGG^ 

GCAGACCTCAATGTCACTGAAG^ 

CTGACATCTGTATCTTGGATTACTrC 

GTGCGGATAGCTGTGCTCAGTGATGGTACGTTAAATTTCACAAAT^ 

ACAGGCATGTACACATGTATGGTGAGTAATTCCGCT 

CTGAATGTTACTGCAGCAACCACTACTCCTTTCT 

ACTATGGAACCGTCTCAGGATGAGGC^CGGACCACAGATAACAATGTGG^ 

GTGGTCGACTGGGAGACCACCAATGT 

ACAGAGAAAACCTTCACCATCCC^GTGACT 

GAGGTCATGAAGACTACCAAAATCATCATTGGGTGTTT^ 

GCAGTGATGCTGGTCATTTTCTACAAGATGAGGAAG^ 

GCCCCAACAAGGACTGTTGAAATTATTAATGTGGATGATGAGATTAC 

ATGGAAAGCCACCTGCCCATGCCTGCTATCGAGCATGAGCACCTAAAT 

TACAAATCTCCCTTCAACCACACAACAACAGTTAA 

GTGCATGAACCGTTATTGATCCGAATGAACTCTAAAGACAATGTACAA 

TAAAACATTTACAGAGTTACAAAAAACAAAG^ 

TGACACAAATGACTGGGCTAAATCTACTGTTTCAAAA 

AAAGAAAAGAAATTTATTTATTAAAAATTCTATTGTGATCTAAA 
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F I GU RE) X04 

x signal peptide> 

MLNKMTLHPQ QIMIGPRJFNRA1JT)PLL VVLL ALQLI, W AGL VRA 

xstart mature peptide, extracellular domain> 

QTCPSVCSCSNQFSKVICVRKNLREVPDGISTNTRL 

Xstart leucine rich repeat domains> 

LNLHENQIQIIKTVWSFKHLRHLEILQLSRN^^ 

GAFVYLSKLKELWLRNNPffiSIPSYAF^ 

LNLAMCNLREIP^TPLIKLDELDLSGNHLSAIRPGSFQGU^H^ 

NAFDNLQ SL VEINL AHNNLTLIJHDLFITIJfflLERIHLHH^ WNCN 

DMAPSNTACCARCNTPPNLKGRYIGELDQNYFTC 

CRASTSLTSVSWITPNGTVMTHGAYKVRIAVLSDGTL^ 

SVGNTTASATLNWAATTTPFSYFSTVTVETMEPSQDEARTTDNNV 

Xend leucine rich repeat domains> 

TThTVTTSLTPQSTRSTEKTFTIPVTDINSGIPGIDE 
Xstart transmembrane domain> 
VMKTTKmGCFVAITLMAAVMLVI 
xstart intracellular domain> 

FYKMRKQHHRQNHHAPTRTVEHNVDDEITGDTPMESHLPW 
PFNHTTTVOTINSIHSSVHEPLLIRMNSKDNVQETQI 
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FEGURE A 

AGCCGACGCTGCTCAAGCTGCAACTCTGTTGC^ 

CTGTTTGGGGGCATGAAAGGGCTTCGCCGCCGGGAGTATVAAGT^GGAATTGACCGGGCAGCG 

CGAGGGAGGAGCGCGCACGCGACCGCGAGGGCGGGCGTGCACCCTCGGCTGGAAGTTTGTGC 

CGGGCQCCGAGCGCGCGCCGGCTGGGAGCTTCGGGTAGAGACCTAGGCCGCTGGACCGCGAT 

GAGCGCGCCGAGCCTCCGTGCGCGCGCCGCGGGGTTGGGGCTGCTGCTGTGCGCGGTGCTGG 

GGCGCGCTGGCCGGTCCGACAGCGGCGGTCGCGGGGAACTCGGGCAGCCCTCTGGGGTAGCC 

GCCGAGCGCCCATGCCCCACTACCTGCCGCTGCCTCGGGGACCTGCTGGACTGCAGTCGTAA 

GCGGCTAGCGCGTCTTCCCGAGCCACTCCCGTCCTGGGTCGCTCGGCTGGACTTAAGTCAC^ 

ACAGATTATCTTTCATCAAGGCAAGTTCCATGAGCCACCTTCAAAGCCTTCGAGAAGTG 

CTGAACAACAATGAATTGGAGACCATTCC7VAATCTGGGACCAGTCTCGG 

TCTCTCCTTGGCTGGAAACAGGATTGTTGAAATACTCCCTGAACATCTGAAAGAGTTTCAGT 

CCCTTGAAACTTTGGACCTTAGCAGCAACAATATTTCAGAGCTCCAAACTGCATTTC 

CTACAGCTCAAATATCTGTATCTCAACAGCAACCGAGTCA 

TGACAATTTGGCCAACACACTCCTTGTGTTAAAGCT 

CACCOAAGATGTTTAAACTGCCCCAACTGCAA^^ 

AATGTAGATGGACTGACATTCCAAGGCCTTGGTGCTCT 

TGGAGTAACGAAACTTATGGATGGAGCTTTTTGGGGGCT^ 

TGGACCATAACAACCTAACAGAGATTACCAAAGGCTGGCTTTACGGCTTGOT 

GAACTTCATCTCAGCCAAAATGCCATCAACAGGAT 

GAAGCTCAGTGAGCTGGACCTAACTTTCAATCAC^ATCAAGGTTAGA 

TT^GCCTAAGCTTACTAAATACACTGCACATTGGGAACAACAGAGTCAGCT 

TGTGCCTTCCGGGGGCTTTCCAGTTTAAAGACTTTGGATCTGAAGAACAATGAAATT 

GACTATTGAAGACATGAATGGTGCTTTCTCTGGGCITGACAAACTGAGGCGA 

AAGGAAATCGGATCCGTTCTATTACTAAAAAAGCCTTCACTGGTTTGGATGCATTGGAGCAT 

CTAGACCTGAGTGACAACGCAATCATGTCTTTACAAGGCAATGCATTTTCACAAAT 

ACTGCAACAATTGCATTTAAATACATCAAGC 

CACAGTGGGTGGCGGAAAACAACTTTCAGAGOTTTGTAAATGCCAGTTGTGCCCAT 
CTGCTAAAAGGAAGAAGCATTTTTGCTGTTAGCCCAGATC 
CAAACCCCAGATCACGGTTCAGCCAGAAACACAGTCGGCAATAAAAGGCT 
TC^TCTGCTCAGCTGCCAGCAGCAGTGATTCCCCAATC 

GAACTACTGCATGATGCTGAAATGGAAAATTATGCACACCTCCGGGCCCAAGGTGGCGAGGT 

GATGGAGTATACCACCATCCTTCGGCTGCGCGAGGTGGAATTTGCCAGTGAGGGGAAATATC 

AGTGTGTCATCTCCAATCACTTTGGTTCATCCTACT 

ATGCTTCCCTCATTCACCAAGACCCCCATGGATCTCA^ 

CTTGGAGTGTGCTGCTGTGGGGCACCCAGCCCCCCAGA 

CAGACTTCCCAGCTGCACGGGAGAGACGCATGCATGTGATC 

ATCGTGGATGTGAAGATAGAGGACATTGGGGTATACAGCTGCACAGCT 

AAGTATTTCAGCAAATGCAACTCTGACTC 

TGGACCGAACTGTAACCAAGGGAGAAACAGCCGTCCTACAGTGCATTGCT 

CCCCCTAAACTGAACTGGACCAAAGATGATAGCCCATTGGTGGTAACCGAGAGGCACT 

TGCAGCAGGCAATCAGCTTCTGATTATTGTG 

CATGTGAGATGTCTAACACCCTTGGC^CrGAGAGAGGAAACGTGCGCCTCAGTGTGATCCCC 

ACTCCAACCTGCGACTCCCCTCAGATGACAGCCCCATCGTTAGACGATGACGGATGGGCCAC 

TGTGGGTGTCGTGATCATAGCCGTGGTTTGCTOT^ 

TCATCATATACCACAGAAGGCGGAGGAATGAAGATTC 

AACTTGCCAGCAGATATTCCTAGTTATTTGTCAT 

TGGGTACGTGTCTTGAGAAAGTGGAAGCCACCACCAGTT^ 

TTTTCTTACCACAACATGACAGTAGTGGGACCTGCCATATTGACAAT^ 

GTGGAAGCTGCCACAGATCTGTTCCTTTGTCCGTTTTTGGGA 

GAAGGGAAATGTGTATGGCTCAGATCCTTTTGAAACATAT^ 

CAAGAACAGTTTTAATGGACCACTATGAGCCCAGTTACATAAAGAAAAAGGAGTGCTAC 

TGTTCTCATCCTTC^GAAGAATCCTGCGAACGGAGCTTCAGTAATATATCGTGGCCTTC^ 

TGTGAGGAAGCTACTTAACACTAGTTACTCTCACAATGAAGGACOTGGAATGAAAAAT 

GTCTAAACAAGTCCTCTTTAGATTTO 

AATTCTTTCATGGGTACCTTTGGAAAAG 
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FIGURE 105R 

CTTTGGACAGCCATG&GAT 

ACTTGGACTCTGGGTGAGAGGAAGATGGGAAAGAAAGGACAGATTTTCAGGAAGAAAATCAC 
ATTTGTACCTTTAAACAGACTTTAGAAAACTACAGGACTCCAAATTTTCAGTCTTAT 
GGACACATAGACTGAATGAGACCAAAGGAAAAGCTTAAC^ 
TTTAAAAGAGAGAGAATCTTATGTTTTTTAAAT 

GCTTTATTTATAGAGATGAACCAjy^TTACAAAAAGTTATGAAAATTTTTATACTGGGAATG 

ATGCTC^TATAAGAATACCTTTTTAAACTATTTTTTAACTTTGTTTTATGCAAA 

TTACGTAAATTAATGATATAAATCATGATTATTTTATGTATTTTTATAATGCCAGATTTCTT 

TTTATGGAAAATGAGTTACTAAAGCATTTTAAATAA^ 

AGAAGTTACTTCATTATATTTTGCACATTATAT^ 

AAAAAAAAAAAAAAAAAAAAAAA 
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F I GURE 1 06 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA37140 

xsubunit 1 of 1, 1119 aa, 1 stop 

><MW: 123434, pi: 6.09, NX(S/T): 12 

MSAPSLRARAAGLGLLLCAVLGRAGRSDSGGRGELGQPSGVAAERP 

SRKRLARLPEPLPSWVARLDLSHNRLSFIKASSMSHL^ 

ANITLLSLAGNRIVEILPEHLKEFQSLETLDLSSN^ 

SMEPGYFDNLANTLLVLKLNRNRI SAI PPKMFKLPQLQHLELNRNKI KNVDGLTFQGLGA 
LKSLKMQRNGVTKLMDGAFWGLSNMEILQ^ 

RISPDAWEFCQKLSELDLTFNHLSRLDDSSFLGLSLLNTLHIGNNRVSYIM 
LKTLDLKNNE I SWT I EDMNGAFSGLDKLRRLILQGNRI RS ITKKAFTGLDALEHLDLSDN 
AIMSLQGNAFSQMKKLQQLHLNTSSLL^ 

RSIFAVSPDGFVCDDFPKPQITVQPETQSAIKGSNLSFICSAASSSDSPMTFAWKKDNEL 
LHDAEMENYAHLRAQGGEVMEYTTILRLREVEFASEGKYQC^I SNHFGSSYSVKAKLTVN 
MLPSFTKTPMDLTIRAGAMARLECAAVGHPAPQIAWQK^ 

FF I VDVKI ED I GVYS CTAQNS AGS I S ANATLTVLETPSFLRPLLDRTVTKGETAVLQCI A 
GGSPPPKLNWTKDDSPLVVTERHFFAAGN^ 

RLSVI PTPTCDSPQMTAPSLDDDGWATVGWI IAWCCWGTSLVWWI IYHTRRRNEDC 
SITNTDETNLPADIPSYLSSQGTLADRQDGYVSSESGSHHQFVTSSGAGFFLPQHDSSGT 
CHIDNSSEADVEAATDLFLCPFLGSTGPMYLKGNW 
EPSYIKKKECYPCSHPSEESCERSFSNISWPSHVRIGjLNT^ 

DFSANPEPASVASSNSFMGTFGKALRRPHLDAYSSFGQPSDCQPRAFYLKAHSSPD 
SEEDGKERTDFQEENHICTFKQTLENYRTPNFQSYDLDT 
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FIGURE 107A 

CAAAACTTGCGTCGCGGAGAGCGCCCAGCTTGACTTGAATGGAAGGAGCCCGAGCCCGCGGA 
GCGCAGCTGAGACTGGGGGAGCGCGTTCGGCCTGTGGGGCGCCGCTCGGCGCCGGGGCGCAG 
CAGGGAAGGGGAAGCTGTGGTCTGCCCTGCTCCACGAGGCGCCACTGGTGTGAACCGGGAGA 
GCCCCTGGGTGGTCCCGTCCCCTATCCCTCCTTTATATAGAT^ACCTTCCACACTGGGAAGGC 
AGCGGCGAGGCAGGAGGGCTCATGGTGAGCAAGGAGGCCGGCTGATCTGCAGGCGCACAGCA 
TTCCGAGTTTACAGATTTTTACAGATACCAAATGGAAGGCGAGGAGGCAGAACAGCCTGCCT 
GGTTCCATCAGCCCTGGCGCCCAGGCGCATCTGACTCGGCACCCCCTGCAGGCACCATGGCC 
CAGAGCCGGGTGCTGCTGCTCCTGCTGCTGCTGCCGCCACAGCTGCAGCTGGGACCTGTGCT 
TGCCGTGAGGGCCCCAGGATTTGGCCGAAGTGGCGGCCACAGCCTGAGCCCCGAAGAGAACG 
AATTTGCGGAGGAGGAGCCGGTGCTGGTACTGAGCCCTGAGGAGCCCGGGCCTGGCCCAGCC 
GCGGTCAGCTGCCCCCGAGACTGTGCCTGTTCCCAGGAGGGCGTCGTGGACTGTGGCGGTAT 
TGACCTGCGTGAGTTCCCGGGGGACCTGCCTGAGCACACCAACCACCTATCTCTGCAGAACA 
ACCAGCTGGAAAAGATCTACCCTGAGGAGCTCTCCCGGCTGCACCGGCTGGAGACACTGAAC 
CTGC^VAAACAACCGCCTGACTTCCCGAGGGCTCCCAGAGAAGGCGTTTGAG(^TCTGACC^ 
CCTCAATTACCTGTACTTGGCCAATAACAAGCTGACCTTGGCACCCCGCTTCCTGCG\7VACG 
CCCTGATCAGTGTGGACTTTGCTGCCAACTATCTCACCAAGATCTATGGGCTCACCTTTGGC 
CAGAAGCCAAACTTGAGGTCTGTGTACCTGCACAACAACAAGCTGGCAGACGCCGGGCTGCC 
GGACAACATGTTCAACGGCTCCAGCAACGTCGAGGTCCTGATCCTGTCCAGCAACTTCCTGC 
GCCACGTGCCCAAGCACCTGCCGCCTGCCCTGTACAAGCTGCACCTCAAGAACAACAAGCTG 
GAGAAGATCCCCCCGGGGGCCTTCAGCGAGCTGAGCAGCCTGCGCGAGCTATACCTGCAGAA 
CAACTACCTGACTGACGAGGGCCTGGACAACGAGACCTTCTGGAAGCTCTCCAGCCTGGAGT 
ACCTGGATCTGTCCAGCAACAACCTGTCTCGGGTCCCAGCTGGGCTGCCGCGCAGCCTGGTG 
CTGCTGCACTTGGAGAAGAACGCCATCCGGAGCGTGGACGCGAATGTGCTGACCCCCATCCG 
CTVGCCTGGAGTACCTGCTGCTGCACAGC^CC^GCTGCGGGAGC^GGGC^TCCACCCACTG^ 
CCTTCCAGGGCCTCAAGCGGTTGCACACGGTGCACCTGTACAACAACGCGCTGGAGCGCGTG 
CCCAGTGGCCTGCCTCGCCGCGTGCGC^CCCTC^TGATCCTGCACAACCAGATCACAGGCAT 
TGGCCGCGAAGACTTTGCCACO\CCTACTTCCTGGAGGAGCTCAACCTCAGCTACAACCGCA 
TCACCAGCCCACAGGTGCACCGCGACGCCTTCCGCAAGCTGCGCCTGCTGCGCTCGCTGGAC 
CTGTCGGGCAACCGGCTGCACACGCTGCCACCTGGGCTGCCTCGAAATGTCCATGTGCTGAA 
GGTCAAGCGCAATGAGCTGGCTGCCTTGGCACGAGGGGCGCTGGCGGGCATGGCTCAGCTGC 
GTGAGCTGTACCTCACCAGCAACCGACTGCGCAGCCGAGCCCTGGGCCCCCGTGCCTGGGTG 
GACCTCGCCCATCTG<^GCTGCTGGA(^TCGCCGGGAATC^GCTCACAGAGATCCCCGAGGG 
GCTCCCCGAGTCACTTGAGTACCTGTACCTGCAGAACAACAAGATTAGTGCGGTGCCCGCCA 
ATGCCTTCGACTCCACGCCCAACCTCAAGGGGATCTTTCTCAGGTTTAACAAGCTGGCTGTG 
GGCTCCGTGGTGGACAGTGCCTTCCGGAGGCTGAAGCACCTGCAGGTCTTGGACATTGAAGG 
CAACTTAGAGTTTGGTGACATTTCCAAGGACCGTGGCCGCTTGGGGAAGGAAAAGGAGGAGG 
AGGAAGAGGAGGAGGAGGAGGAAGAGGAAACAAGATAGTGACAAGGTGATGCAGATGTGACC 
TAGGATGATGGACCGCCGGACTCTTTTCTGCAGCACACGCCTGTGTGCTGTGAGCCCCCCAC 
TCTGCCGTGCTCACACAGACACACCCAGCTGCACACATGAGGCATCCCACATGACACGGGCT 
GAC^C^GTCTCATATCCCCACCCCTTCCCACGGCGTGTCCC^CGGCCAGACACATGCAC^C^ 
CATCACACCCTCAAACACCCAGCTCAGCCACACACAACTACCCTCCAAACCACCACAGTCTC 
TGTCACACCCCCACTACCGCTGCCACGCCCTCTGAATCATGCAGGGAAGGGTCTGCCCCTGC 
CCTGGCACACACAGGCACCCATTCCCTCCCCCTGCTGACATGTGTATGCGTATGCATACACA 
CGACACACACAQACATGCACAAGTCATGT^ 

GCTCTTGCCCCAGCCAGAATCAGCCATAGCAGCTCGCCGTCTGCCCTGTCCATCTGTCCGTC 
CGTTCCCTGGAGAAGACACAAGGGTATCCATGCTCTGTGGCCAGGTGCCTGCCACCCTCTGG 
AACTCACAAAAGCTGGCTTTTATTCCTTTCCCATCCTATGGGGACAGGAGCCTTCAGGACTG 
CTGGCCTGGCCTGGCCCACCCTGCTCCTCCAGGTGCTGGGCAGTCACTCTGCTAAGAGTCCC 
TCCCTGCC^CGCCCTGGCAGGACAC^GGC^CTTTTCaATGGGCAAGCCCAGTGGAGGCAGG 
ATGGGAGAGCCCCCTGGGTGCTGCTGGGGCCTTGGGGCAGGAGTGAAGCAGAGGTGATGGGG 
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FIGURE 107B 

CTGGGCTGAGCCAGGGAGGAAGGACCCAGCTGCACCTAGGAGACACCTTTGTTCTTCAGGCC 
TGTGGGGGAAGTTCCGGGTGCCTTTATTTTTTATTCTTTTCTAAGGAAAAAAATGATAAAAA 
TCTCAAAGCTGATTTTTCTTGTTATAGAAA/yiCTAATATAAAAGCATTATCCCTATCCCTGC 
AAAAAAAAAA 
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FIG U RE 108 



Met Glu Gly Glu Glu Ala Glu Gin Pro Ala Trp Phe His Gin Pro Trp 
Arg Pro Gly Ala Ser Asp Ser Ala Pro Pro Ala Gly Thr Met Ala Gin 
Ser Arg Val Leu Leu Leu Leu Leu Leu Leu Pro Pro Gin Leu His Leu 
Gly Pro Val Leu Ala Val Arg Ala Pro Gly Phe Gly Arg Ser Gly Gly 
His Ser Leu Ser Pro Glu Glu Asn Glu Phe Ala Glu Glu Glu Pro Val 
Leu Val Leu Ser Pro Glu Glu Pro Gly Pro Gly Pro Ala Ala Val Ser 
Cys Pro Arg Asp Cys Ala Cys Ser Gin Glu Gly Val Val Asp Cys Gly 
Gly lie Asp Leu Arg Glu Phe Pro Gly Asp Leu Pro Glu His Thr Asn 
His Leu Ser Leu Gin Asn Asn Gin Leu Glu Lys lie Tyr Pro Glu Glu 
Leu Ser Arg Leu His Arg Leu Glu Thr Leu Asn Leu Gin Asn Asn Arg 
Leu Thr Ser Arg Gly Leu Pro Glu Lys Ala Phe Glu His Leu Thr Asn 
Leu Asn Tyr Leu Tyr Leu Ala Asn Asn Lys Leu Thr Leu Ala Pro Arg 
Phe Leu Pro Asn Ala Leu lie Ser Val Asp Phe Ala Ala Asn Tyr Leu 
Thr Lys He Tyr Gly Leu Thr Phe Gly Gin Lys Pro Asn Leu Arg Ser 
Val Tyr Leu His Asn Asn Lys Leu Ala Asp Ala Gly Leu Pro Asp Asn 
Met Phe Asn Gly Ser Ser Asn Val Glu Val Leu He Leu Ser Ser Asn 
Phe Leu Arg His Val Pro Lys His Leu Pro Pro Ala Leu Tyr Lys Leu 
His Leu Lys Asn Asn Lys Leu Glu Lys He Pro Pro Gly Ala Phe Ser 
Glu Leu Ser Ser Leu Arg Glu Leu Tyr Leu Gin Asn Asn Tyr Leu Thr 
Asp Glu Gly Leu Asp Asn Glu Thr Phe Trp Lys Leu Ser Ser Leu Glu 
Tyr Leu Asp Leu Ser Ser Asn Asn Leu Ser Arg Val Pro Ala Gly Leu 
Pro Arg Ser Leu Val Leu Leu His Leu Glu Lys Asn Ala He Arg Ser 
Val Asp Ala Asn Val Leu Thr Pro He Arg Ser Leu Glu Tyr Leu Leu 
Leu His Ser Asn Gin Leu Arg Glu Gin Gly He His Pro Leu Ala Phe 
Gin Gly Leu Lys Arg Leu His Thr Val His Leu Tyr Asn Asn Ala Leu 
Glu Arg Val Pro Ser Gly Leu Pro Arg Arg Val Arg Thr Leu Met He 
Leu His Asn Gin He Thr Gly He Gly Arg Glu Asp Phe Ala Thr Thr 
Tyr Phe Leu Glu Glu Leu Asn Leu Ser Tyr Asn Arg He Thr Ser Pro 
Gin Val His Arg Asp Ala Phe Arg Lys Leu Arg Leu Leu Arg Ser Leu 
Asp Leu Ser Gly Asn Arg Leu His Thr Leu Pro Pro Gly Leu Pro Arg 
Asn Val His Val Leu Lys Val Lys Arg Asn Glu Leu Ala Ala Leu Ala 
Arg Gly Ala Leu Ala Gly Met Ala Gin Leu Arg Glu Leu Tyr Leu Thr 
Ser Asn Arg Leu Arg Ser Arg Ala Leu Gly Pro Arg Ala Trp Val Asp 
Leu Ala His Leu Gin Leu Leu Asp He Ala Gly Asn Gin Leu Thr Glu 
He Pro Glu Gly Leu Pro Glu Ser Leu Glu Tyr Leu Tyr Leu Gin Asn 
Asn Lys He Ser Ala Val Pro Ala Asn Ala Phe Asp Ser Thr Pro Asn 
Leu Lys Gly lie Phe Leu Arg Phe Asn Lys Leu Ala Val Gly Ser Val 
Val Asp Ser Ala Phe Arg Arg Leu Lys His Leu Gin Val Leu Asp He 
Glu Gly Asn Leu Glu Phe Gly Asp He Ser Lys Asp Arg Gly Arg Leu 
Gly Lys Glu Lys Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu 
Thr Arg 
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FIGURE 10 9 

GGGAGGGGGCTCCGGGCGCCGCGCAGCAGACCTGCTCCGGCCGCGCGCCTCGCCGCTGTC 

CTCCGGGAGCGGCAGCAGTAGCCCGGGCGGCGAGGGCTGGGGGTTCCTCGAGACTCTCAG 

AGGGGCGCCTCCC^TCGGCGCCCAC(^CCCCAACCTGTTCCTCGCGCGCCACTGCGCTGC 

GCCCCAGGACCCGCTGCCCAACATGGATTTTCTCCTGGCGCTC 

CTACCTGCAGGCGGCCGCCGAGTTCGACGGGAGGTGGCC'^ 

TGGCCTATGTCGTTATGGTGGGAGGATTGACTGCTGCTGGGGCTGGGCTCGCCAGTCTTG 
GGGACAGTGTCAGCCTGTGTGCCAACCACGATGCAAACAT 

CAAGTGCAAGTGTCATCCTGGTTATGCTGGAAAAACCTGTAATC^GATCTAAATGAGTG 
TGGCCTGAAGCCCCGGCCCTGTAAGCACAGGTGCATGAACACTTACGGCAGCTACAAGTG 
CTACTGTCTCAACGGATATATGCTCATGC^ 

CTCCATGGCftAACTGTCAGTATGGOTGTGATGTTGTTAAAGGACAAAT^ 
CCCATCCCCTGGCCTGCACCTGGCTCCTGATGGGAGGACCTGTGTAGATGTTGATGAATG 
TGCTACAGGAAGAGCCTCCTGCCCTAGATTTAGGCAATGTGTCAACACTTT^ 
CATCTGCAAGTGTCATAAAGGCTTCGATCTCATGTAT^ 

TGACATAGACGAATGCTGACTTGGTCAGTATC^GTGCAGCAGCTTTGCTCGATGTTAT^ 
CGTACGTGGGTCCTACAAGTGCAAATGTAAAGAAGGATACCAGGGTGATGGACTGACTTG 
TGTGTATATCCCAAAAGTTATGATTGAACCTT 

TGGTACCATTTTAAAGGGTGACACAGGAAATAATAATTGGATTCCTGATGTTGGAAGTAC 

TTGGTGGCCTCCGAAGACACCATATATTCCTCCTATCATTACCAACAGGCCTACTTCT^ 

GCCAACAACAAGACCTACACCAAAGCCAACACCAATTCCT 

CCTGCGAACAGAGCTCAGAACACCTC^^ 

ACTGACAACTATAGCACG^GOTGCCAGTACACCTCCAGGA 

GGTACAGACAGACCCTCAGAAACCCAGAGGAGATGTGTTC^ 

TAATTTTGACCATGGACTTTGTGGATGGATCAGGGAGAAAGACAATGACTTGCA 

ACCAATCAGGGACCCAGCAGGTGGACAATATCTGAC^ 

GGGAAAAGCTGCACGCTTGGTGCTACCTCT 

CCTGTC^TTCAGGCACAAGGTGACGGGG 

AAAACACGGTGCCCACGGAGCAGCCCTGTGGGGAAGAAATGGTGGCCATGGCTGGAGGCA 

AACACAGATCACCTTGCGAGGGGCTGACATC^GAGCGAATCACAAAGATGATTAAAGOT 

TTGGAAAAAAAGATCTATGATGGAAAATTAAAGGAACTGGGATTATTGAGCCT 

AGAAGACTGAGGGGCAAACCATTGATGGTTTTCAAGTATATGAAGGGTTGGCA 

GGTGGCGACCAGCTGTTCTCCATATGCACrAAGAATAGAAC^GAGGAAACTGGCTTAGA 

CTAGAGTATAAGGGAGCATTTCTTGGCAGGGGCCATTGTTAGAAT^ 

AAGTGTGAAAATCTC^GTATCTCTCTCTCITTCTAAAAAATT^ 

TTAAGATGGTTAAAGATGTTCTTACCCAAGGAAAAGTAACAAATTATA 

AGATGTTTTGATCCTACTAGTAGTATGCAGTG 

AAGGCTTAATTTAGGCATTTCCCTCTTGACCTCCTAATGGA 

AGCCCACCAAATGCTGAGCTCACTGAAATATCTCT 

AAAGAAAAAAGGAAACTATTTATTCCAAATGAGAGTATGATGGACAGATATCT 

TGAGTAATGTCCTAGTGTGGCGGTGGTTTTCAATGTTTCTT 

TTTCATTTGTTCAATGGATGATGTTTCAGAl'Tl"!" 

ACACAGTTCAGAGAGATTTTCATCGGGTGCATTCTCT 

CTTGGCTGCTGAGAAAGAGTGCCCTGCCCCACACCGG<^ 

GTATGATTCAGTTTCTCTTATCAATTGGACT 

TTTGAACAATAGGTACAATAGAAGGTCTTCTC 

AGGGGGAAAATAAATCATTAAGCCI^TGAGTAACGGCAGAATATATGGCT 

TTTTAATGGTTCATTTCCTTTATGGTC^^ 

ATAAATGAAAATTTTACTTTTCGATGCCAA 

TTATCCAAAGTACTGTATAACATCTTGTTTATTATTTAATGTTTTOT 

TTAGTGGTTTTCCAAATGGCCTAATAAAAACAATTA^ 

AAT 
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FIG U RE 110 

xsignal peptide> 
MDFLLALVLVS S L YLQA 
xstart mature protein> 

AAEFDGRWPRQIVSSIGLCRYGGRIDCCWGWARQSWGQCQPV 
XEGF-like repeats, 60-253> 

CQPRCKHGECIGPNKCKCHPGYAGKTC^QDIJ^CGLKPRPCKHRC^TYGSYKCYCLNG^ 
MPDGSCSSALTCSMANCQYGCDVVKGQIRCQCPSPGLHLAPDGRTCVDVDECATGRAS 

RQCVNTFGSYICKCHKGFDLMYIGGKYQCHDIDECSLGQYQCSSFARCYNVRGSYKCKCKEG 

YQGDGLTCVYIPKVMIEPSGPIHVPKG 

Xpotential N-glycosylation site> 

NGTILKGDTGNNNWIPDVGSTWWPPKTPYIPPIITNRPTSKPTTRPTPKPTPIPTPPPPPPL 
PTELRTPLPPTTPERPTTGLTTIAPAASTPPGGITVDNRVQTDPQKPRGDVFSVLVHSCNFD 
HGLCGWIREKDNDLHWEPIRDPAGGQYLTVSAAK^GGKATVRLVLPLGRLMHSGDLCLS FRH 
KVTGLHSGTLQVFVRKHGAHGAALWGRNGGHGWRQTQITLRGADIKSESQR 
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FIGURE ill 

CTTCTTTGAAAAGGATTATCACCTGATCAGGTTCTCTCTGCATTTGCCCCTTTAGATTGTGA 

AATGTGGCTCAAGGTCTTCACAACTTTCCTTTCCTTTGCAACAGGTGCTTGCTCGGGGCTGA 

AGGTGACAGTGCCATCACACACTGTCCATGGCGTCAGAGGTCAGGCCCTCTACCTACCCGTC 

CACTATGGCTTCCACACTCCAGCATCAGACATCCAGATCATATGGCTATTTGAGAGACCC^ 

CACAATGCCCAAATACTTACTGGGCTCTGTGAATAAGTCTGTGGTTCCTGACTTGGAATACC 

AA(^CAAGTTCACCATGATGCC^CCC^TGCATCTCTGCTTATCAACCCACTGCAGTTCCCT 

GATGAAGGCAATTACATCGTGAAGGTCAACATTCAGGGAAATGGAACTCTATCTGCCAGTCA 

GAAGATACAAGTCACGGTTGATGATCCTGTCACAAAGCCAGTGGTGCAGATTC^ 

CTGGGGCTGTGGAGTATGTGGGGAACATGACCCTGACATGCCATGTGGAAGGGGGCACTCGG 

CTAGCTTACCAATGGCTAAAAAATGGGAGACCTGTCCACACCAGCTCCACCTACTCCTTTTC 

TCCCCAAAAGAATACCCTTCATATTGCTCCAGTAA^ 

GCCTGGTGAGGAACCCTGTCAGTGAAATGGAAAGTGATATCATTATGCCCATCATATATTAT 
GGACCTTATGGACTTCAAGTGAATTCTGATA7VAGGGCTAA7\A(3TAGGGGAAGTGTTTACTGT 
TGACCTTGGAGAGGCCATCCTATTTGATTGTTCTGCTGATTCTCATCCCCCCAACACCTACT 
CCTGGATTAGGAGGACTGACAATACTACATATATCATTAAGCATGGGCCTCGCTTAGAAGTT 
GCATCTGAGAAAGTAGCCCAGAAGACAATGGACTATGTGTGCTGTGCTTACAACAACATAAC 
CGGC^GGCAAGATGAAACTC^TTTCACAGTTAT(^TCACTTCCGTAGGACTGGAGA71GCTTG 
CACAGAAAGGAAAATCATTGTCACCTTTAGCAAGTATAACTGGAATATCACTATTTTTGATT 
ATATCCATGTGTCTTCTCTTCCTATGGAAAAAATATCAACCCTAO\AAGTTATAAAACAGAA 
ACTAGAAGGCAGGCCAGAAACAGAATACAGGAAAGCTCAAAC^ 

CTCTGGATGACTTCGGAATATATGAATTTGTTGCTTTTCCAGATGTTTCTGGTGTTTCCAGG 
ATTCCAAGCAGGTCTGTTCCAGCCTCTGATTGTGTATCGGGGCAAGATTTGCACAGTACAGT 
GTATGAAGTTATTCAGCACATCCCTGCCCAGCAGCAAGACCATCCAGAGTGAACTTTCATGG 
GCTAAACAGTACATTCGAGTGAAATTCTGAAGAAACATTTTAAGGAAAAACAGTGGAAAAGT 
ATATTAATCTGGAATC^GTGAAGAAACCAGGACCAACACCTCTTACTC^TTATTCCTTTAai 
TGGAGAATAGAGGCATTTATGCAAATTGAACTGCAGGTTTT^ 

GTGCAACAGAAAAACATGTTGGGGAAATATTCCTCAGTGGAGAGTCGTTCTCATGCTGACGG 
GGAGAACGAAAGTGACAGGGGTTTCCTCATAAGTTTTGTATGAAATATCTCTACAAACCTCA 
ATTAGTTCTACTCTACACTTT^CTATCA^ 

TGTGGAAACTTTACATTGTTCGATTTTTCAGCAGACTTTGTTTTATTAAATTTTTATTAGTG 
TTAAGAATGCTAAATTTATGTTTCAATTTTATTTCCAAATTTCTATCTTGTTATTTGTACAA 
CAAAGTAATAAGGATGGTTGTCACAA/UUVCAAAACTATGCCTTCTCTTTTTTTTCAATCACC 
AGTAGTATTTTTGAGAAGACTTGTGAACACTTAAGGAAATGACTATTAAAGTCTTATTTTTA 
TTTTTTTCAAGGAAAGATGGATTCAAATAAATTAT^ 
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FIGURE m 
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FI GU RE 1 13 

GCAAGCGGCGAA 

><MET {trans=l-s, dir=f, res=l} 

ATGGCGCCCTCCGGGAGTCTTGCAGTTCCCCTGGCAGTCCTGGTGCrGTTGCTTTGGGG 

GCTCCCTGGACGCACGGGCGGCGGAGCAACGTTCGCGTCATC^CGGACGAGAACTGGAGA 

GAACTGCTGGAAGGAGACTGGATGATAGAATTTTATGCCCCGTGGTGCCCTGCTTGTCAA 

AATCTTCAACCGGAATGGGAAAGTTTTGCTGAATGGGGAGAAGATCTTGAGGTTAATATT 

GCGAAAGTAGATGTCACAGAGCAGCCAGGACTGA 

CCTACTATTTATC^TTGTAAAGATGGTGAATTTAGGCGCTATCAGGGTCCAAGGACTAAG 

AAGGACTTCATAAACTTTATAAGTGATAAAGAGTGGAAGAGTATTGAGCCCGTTTCATCA 

TGGTTTGGTCCAGGTTCTGTTCTGATGAGTAGTATGTCAGCACTCTT^ 

TGGATC^GGACGTGCCATAACrrACTTTATTGAAGACCTTGGATTGCCAGTGTGGGGAT^ 

TATACTGTTTTTGCT TTAG CAACTCTGTTTTCC 

TTTGTGGCAGATTGCCTTTGTCCT^ 

TCAAAAAAATTATTATCAGAATCTGCACAACCTTTGAAAAAAGTGGAGGAG 
GCGGATGAAGAAGATGTTTCAGAAGAAGAAGCTGAAAGTA^ 
TTTCCACAGAATGCGATAAGACAACGCTCT 
TAGTTAAATTTTATAGTTATCTTAATATT^ 

TTTGTTTGGTTTGAAGTGAACTGTGACTTTTTTGAATATTGCAG^ 
TCATTAAATTGAAGAGTCTACATT 

ATGATTTAAGCACAGTATGATGGTTTAAATAGTTCTCTAATTTT^ 
GCAATAAGATTTATGTATATTTGTTTAA^ 
TTTACATTTCCCAAGTATTGCA1TATTGAGGTATT 
ATTTCTCATTTGA^TAATTT 

ATAAATGGGAAGTTTGCCCATTGTCTCAAGAAATGTGTATTTCA 
CTTTTTAGAGGTATATTCCAAAATTTCC^ 

TACCTTAC ATTA ATTAATTACAGTTTTCTACACATGGTAATACAGGATATGCTACTGATT 
TAGGAAGTTTTTAAGTTCATGGTATTCTCT^ 

ATTTTTCTTACTTACTATGGGTTACATTTTTTATTTTTCAAATT 
GAAACATTTTTTATGTTTTAGTAAACAGTATTTTTTTGTTGTTTC^ 
GAGAGATCCATCAAATTGAACAATCTGTTGTAATT^ 
TTTTACATCATTCITGCTGAACTT^ 

AAGGTGAACATTCCTGATTTTTGTCTGATGTGAAAAAGCCTTGGTATTTO 

AATTCAAAGAAGCTTAATATAAAAGTTTGCATTCTACTCAGG 

TATGTCTTAAATGTATTTTTGTCCTCAT^ 

GTAATGCTTGATGTTTTAAAATAATAACATTTTTATATT^^ 

TTATCCTGTGTTCTTTCCTGACTGGTAATATTGTGTGGGATTT 

AGGATGGAACATTTTAGTGTATTTTTACTCCTTA 

TTAA AAGAAGGGGGAAAA TCATA AATACAATGA^ 

TTTCTGTAATGTCCCCI^CTTTCTAGGOT 

TATCGTAATATACAAGTTTTCTTTAAAGCCCTOT 

TTAAAGAGTTTGGATGTGTAACTTGTGATGCCT 

ACCTTTCTAACCACTTCATTAAAGCTGAAAAAAAAAAAAAAAAAA 
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FIG URE 1X 4 

MAPSGSLAVPLAVLVLLLWGAPWTHGRRSNVRVITO 

NLQPEWESFAEWGEDLEWIAKVDVTEQPGLSGRFI^ 

KDFIN?ISDKEWKSIEPVSSWFGPGSVIJ4SS^^ 

YTVFALATLFSGLLLGLC^IFVADCLCPSKRRRPQPYPYPSKKliLSESAQPLKK^ 
ADEEDVSEEEAESKEGTNKDFPQNAIRQRSLGPSLATDKS 
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FI GU RE 115 

GCGAGTGTCCAGCTGCGGAGACCCGTGATAATTCGTTi^ 
TTCTGTGTGCCAGAAACCGCAAGCAGTTGCTAAC^ 
CGGGAAGGTCCTGGCCCAGAGCAGTGTGACACTTCCCTCTGTGACC 
><MET .{trans=l-s, dir=f , res=l} 

ATGAAACTCTGGGTGTCTGC^TTGCTGATGGCCTGGTTTGGTGTCCTGAGCTGTGTC 

GCCGAATTCTTCACCTCTATTGGGCACATGAC^^ 

GTGCAGTCTCTGAAAGAGTACATCCTTC 

TGGGCCAACAAAATGGAAGCCTTGACTAGCAAGTCAGCTGCTGATGCT^ 

GCTCACCCTGTGAATGCCTACAAACTGGTGAAGCGGCTAAACACAGACTGGCCT 

GAGGACCTTGTCCTGCAGGACTCAGCTGCAGGTT^ 

CAGTTCTTCCCCACTGATGAGGACGAGATAGGAGCTGCCAAAGCCCTGATGAGACTTCAG 

GACACATACAGGCTGGACCCAGGCACAATTTCCAGAGGGGAACTTC^ 

CAGGCAATGCTGAGTGTGGATGACTGCTTTGGK^ 

GACTATTATCATACGGTGTTGTGGATGKaAGCAG^ 

GAGGCCACCACAACCAAGTC^CAGGTGCTGGACT 

GGTGATCTGCACCGTGCCCTGGAGCTCACCCGCCGCCTGCTCTCCCTTGACCCAAGCCAC 

GAACGAGCTGGAGGGAATCTGCGGTACTTTGAGCAGTTATTGGAGGAAGAGAGAGAAAAA 

ACGTTAACAAATCAGACAGAAGCTGAGCTAGCAACCCCAGAAGGC^ 

GTGGACTACCTGCCTGAGAGGGATGTTTACGAGAGCCTCTGTCGTGGGGAGGGTGTCAAA 

CTGACACCCCGTAGACAGAAGAGGCTTTTCTGTAGGTACC^ 

CAGCTGCTCATTGCCCCCTTCAAAGAGG^ 

TACTACGATGTCATGTCTGATGAGGAAATCGAGAGG^ 

CTTGCACGAGCC^CCGTTCGTGATCCCAAGACAGGAGTCCrCAOT 

GTTTCCAAAAGCTCCTGGCrAGAGGAAGATGATGACCCTGTTGTGGCCCGAG 

CGGATGCAGCATATCACAGGGTTAACAGTAAAGACTGCAGAATTGTTACAGG 

TATGGAGTGGGAGGACAGTATGAACCGCACTTCGACTTCTCTAGGCGACCT 

GGCCTCAAAACAGAGGGGAATAGGTTAGCGACGTTTCT 

GCTGGTGGTGCC^CCGTCTTCCCTGATCT^ 

GCTGTGTTCTGGTACAACCTCTTGCGGAGCGGGGAAGGTGACTACCGAACAAGAC^ 

GCCTGCCCTGTGCTTGTGGGCTGCAAGTGGGTCTCCAATAAGTGGTTCCATGAA^ 

CAGGAGTTCITGAGACCTTGTGGATCAACAGAAGTTGACTGACATCCTOT 

CCCTTCCTGGTCCTTC AGCCCA TGTC^^ 

GTTCCTATCAGGCTGATTTTTC 

CTAGGGCGACTCCTGTGTGACTGAAGTCCCAGCCCITCC^ 

GCCCCAAGGCTAGGATCA AAGTG GCTGCAGCAGA 

GCCTTTGTACCTCAGG TGTT TTAGG 

TTGTTTACATGTTTGTTTTTATGGCATTO 

TGTCCCTACCAGAAAAAAAAAA 
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FIGURE 116 

xsignal peptide> 
MKLWVSALLMAWFGVLS 
xstart mature protein> 

CVQAEFFTSIGaiMTDLIYAEKELVQSIJCEYILVEEAKI^KIK^ 
GYLAHPVNAYKLVKRLNTDWPALEDLVLQDSAAGFIA 
XN-glycosylation site.> 

r^SVQRQFFPTDEDEIGAAKAIAlRLQDTYRIJJPGTISRGEIJGTKYQAMLSVDDCF 

GMGRSAYNEGDYYHTVLWMEQVLKQU)AGEEATTTKSQVLDY 

xpotential Leucine zipper 213-234> 

L S Y AVFQLGDLHRALELTRRLLSLDP SHERAGGNLRYFEQLLEEEREKTLT 

XN-glycosylation site.> 

NQTEAELATPEGIYERPVDYIJ'ERDVYES 

QLLIAPFKEEDEWDSPfflWYYDVMSDEEIEPJK^IAKPKLARATVRDPKTGVLW 
YRVSKSSWLEEDDDPWARVNRRMQHTTGLTWTAELLQVANYGVGGQYEPHFDFS 
RRPFD SGLKTEGNIO. ATFLNYMSD VE AGGATVFPDLGAATWPKKGTAVF 
GEGDYRTRHAACPVLVGCKWVSNKWFHERGQEFERPCGSTEVD 
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FIGURE 117 

GCAGTATTGAGTTTTACTTCCTCCTCT^ 

TGAAATTGATTGTTTC^TTTATTACCGTTTTGGCTGGGGGTTAGTTCCGACACCTTCACAGT 
TGAAGAGCAGGCAGAAGGAGTTGTGAAGACAGGACAATCTTCTTGGGGATGCTGGTCCTGGA 
AGCCAGCGGGCCTTGCTCTGTCTTTGGCCTC^TTGACCCCAGGTTCTCTGGTTAAAACTGA^ 
AGCCTACTACTGGCCTGGTGCCCATCAATCCATTGATCCTTGAGGCTGTGCCCCTGGGGCAC 
CCACCTGGCAGGGCCTACC^CCATGCGACTGAGCTCCCTGTTGGCTCTGCTGCGGCCAGCGC 
TTCCCCTC^TCTTAGGGCTGTCTCTGGGGTGCAGCCTGAGCCTCCTGCGGGTTTCCTGGATC 
CAGGGGGAGGGAGAAGATCCCTGTGTCGAGGCTGTAGGGGAGCGAGGAGGGCCACAGAATCC 
AGATTCGAGAGCTCGGCTAGACCAAAGTGATGAAGACTTCAAACCCCGGATTGTCCCCTACT 
AGZU5GGACCCCAACAAGCCCTACAAGAAGGTGCT 

GGCTCCCGTGAGCGGTTGCTGGTGGCTGTCCTGACCTCCCGAGCTACACTGTCCIACTTTGGC 

CGTGGCTGTGAACCGTACGGTGGCCCATCACTTCCCTCGGTTACTCTACTTCACTGGG^ 

GGGGGGCCCGGGCTCCAGCAGGGATGCAGGTGGTGTCTCATGGGGATGAGCGGCCCGCCTGG 

CTCATGTCAGAGACCCTGCGCCACCTTCAC^^ 

CATCATGCAGGATGACACATATGTGCAGGCCCCCCGC^ 

GCATCAACCAAGACCTGTACTTAGGCCGGGCAGAGGA 

CGGTACTGTCATGGGGGCTTTGGCTACCTGTTGTCACGGAGTCTCCTGCTTCGTCTGCGGCC 
ACATCTGGATGGCTGCCGAGGAGACATTCTCAGTGCCCGTCCTGACGAGTGGCTTGGACGCT 
GCCTCATTGACTCTCTGGGCGTCGGCTGTGTCTCA^ 

TTTGAACTGGCCAAAAATAGGGACCCTGAGAAGGAAGGGAGCTCGGCTTTCCTGAGTGCCTT 

CGCCGTGCACCCTGTCTCCGAAGGTACCCTCATGTACC^ 

TGGAGTTGGAGCGK^GCTTACAGTGAAATAGAACAACT^ 

GTGCTGACCCCCGAAGGGGAGGCAGGGCTGAGCTGGCCCGTTGGGCT 

ACCACACTCTCGCTTTGAGGTGCTGGGCTGGGACTACrrCAC^ 

GTGCAGATGGGGCTCCCAAGTGCCCACTACAGGGGGCTAGCAGGGCGGACGTGGGTGATGCG 

TTGGAGACTGCCCTGGAGCAGCTCAATCGGCGCTAT 

GCGACTGCTCAACGGCTATCGGCGCTTCGACC(^ 

TGCTGTTGGAATGTGTGACACAGCGTGGGCACCGGCGGGCCCTGGCTCGCAGGGTCAGCCrG 

CTGCGGCGACTGAGCCGGGTGGAAATCCTACCTATGCCCTATGTCACTGAGGCCACCCGAGT 

GCAGCTGGTGCTGCCACTCCTGGTGGCTGAAGCTGCTGCAGCCCCGGCTT^ 

TTGCAGCCAATGTCCTGGAGCCACGAGAACATGG^TTGCTCACCCTG 

CCACGAGAAGGTGGCCGTGGAGCTCCAGACCCATTTC^ 

GTTAGAGCGACGGTACCCTGGGACGAGGCTGGCCTGGCTCGCTGTGCGAGCAGAGGCCCCTT 

CCCAGGTGCGACTCATGGACGTGGTCTCGAAGAAGCACCCTGTGGACACTCT 

ACCACCGTGTGGACAAGGCCTGGGCCCGAAGTCOTCAACCGOTGTCGCATGAA^ 

TGGCTGGCAGGCCTTCTTTCCAGTCCATTTCCAGGAGTTCAATCCTGCCCT 

GATCACCCCCAGGGCCCCCGGGGGCTGGCCCTGACCCCCCCTCCCCTCCTGGTGCT 

TCCCGGGGGGCTCCTATAGGGGGGAGATTTGACCGGCAGGCTTCTGCGGAGGGCT 

CAACGCTGACTACCTGGCGGCCCGAGCCCGGCTGGCAGGTGAACTGGCA 

AGGAAGCCCTGGAGGGGCTGGAGGTGATGGATGTTTTCCTCCGGTTCTCAGGGOT 

TTTCGGGCCGTAGAGCCAGGGCTGGTGCAGAAGTT 

CAGTGAAGAACTCTACCACCGCTGCCGCCTCA^ 

AGCTGGCTATGGCTCTCTTTGAGCAGGAGCAGGC 

TAACCTCATTACCTTTCCTTTGTCTGCCT^ 

AGATAGAGAATTGTTGCTGTATTTTTT^ 
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FIGURE 118 

Xsignal peptide> 
MRLS SLLALLRPALP 
xstart mature protein> 

LILGLSLGCSLSLLRVSWIQGEGEDPCVEAVGERGGPQNPDSRARLDQSDEDFKPRIVPY 

YRDPNKPYKKVLRTRYIQTELGSRERLLVAVLTSRATLSTLAVAV 

Xpotential N-glycosylation site> 

NRTVAfflFPRLLYFTGQRGARAPAGMQWSHGDERPAWLMSETLRHLHTHFGADYD 
xhomology to radical fringe -177-241> 

WFFIMQDDTYVQAPRLAALAGHLSINQDLYLGRAEEFIGAGEQARYCHGGFGYLLSRSLLLR 
LRPHLDGCRGDILST^IPDEWLGRCLIDSLGVGCVSQHQGQQYRSFELAKNRDPEKEGSSAFL 
SAFAVHPVSEGTLMYRLHKRFSALELERAYSEIEQLQAQIR 
Xpotential N-glycosylation site> 

NLTVLTPEGEAGLSWPVGLPAPFTPHSRFEVLGWDYFTEQHTFSC^G7^PKCPLQGASR7UDV 

GDALETALEQLNRRYQPRLRFQKQRLLNGYRRFDPARGMEYTLDLLLECVTQRGHRRALARR 

VSLLRPLSRVE ILPMPYVTEATRVQLVLPLLVAEAA^^ 

VYGPREGGRGAPDPFLGVKAA7\AELERRYPGTRLAWLAVRAEAPSQV^ 

FFLTTVWTRPGPEVLNRCRMNAISGWQAFFPVHFQEFNPALSPQRSPPGPPGAGPDPPSPPG 

ADPSRGAPIGGRFDRQASAEGCFYNADYLAARARLAVNWQARKRRKPLEGI^ 

LHLFRAVEPGLVQKFSLRIX3SPRLSEELYHRCRLSNLEGLGGRAQLAMALFEQEQANST 
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FIG UR E 1 19 

CGGAGTGGTGCGCOVACGTGAGAGGAAACCCGTGCGCGGCTGCGCTTTCCTG 
GTTCTAGACGCGGGAAAAATGCTTTCTGAAAGCAGCTC^ 

AAGCATTTTCTGTGCTTTGATCACTATGCTAGGACAC^TTAGGATTGGTCATGGAAATAGAA 
TGCACCACCATGAGCATGATCACCTAC^^ 

GAGGATGAGCGGATGGAGCTCAGTAAGAGCTTTCGAGTATACTGTATTATCOTTGTAAAACC 

CAAAGATGTGAGTCTTTGGGCTGCAGTAAAGGAGACTTGGACCAAACACT 

AGTTCTTC^GTTCTGAAAATGTTAAAGTGT^ 

TGGTTAATGATGAGAAAAGCTTACAAATACGCCTTTGATAAGTATAGAGACCAATACAACTG 

GTTCTTCCTTGCACGCCCCACTACGTTTGCTATCATTGAAAACCTAAAGTATTTT^ 

AAAAGGATCCATGACAGCCTTTCTATCTAGGCCACACTATAAAATCTGGAGACCT 

GTGGGTATGGAAGGAGGAATTGTCTTAAGTGTAGAATCAATGAAAAGACTTAA(^GCCTTCT 

CAATATCCGAGAAAAGTGTCCTGAACAGGGAGGGATGATTTGGAAGATATCT 

AGCTAGCAGTTTGCCTGAAATATGCTCGAGTATTTGCAGAAAATGC^ 

AAAGATGTATTTAATACCAAATCTGTTGGGCTTTCTATTAAAGAGGCAA^ 

CAACCAGGTAGTAGAAGGCTGTTGTTCAGATATC 

ATCAGATGCATGTGATGATGTATGGGGTATACCGCCTO 

GATGCATTGGTTTTCTTACCTCCAAATGGTTCTGACAATGACTGAGAAGTGGTAGAAAAGCG 
TGAATATGATCTTTGTATAGGACGTGTGTTGTCATTATTTGTAGTAGTAACTACATATCCAA 
TAGAGCTGTATGTTTCTTTTTCTTTTCTAATTTGGTGGCACTGGTATAACCA 
TCAGTAGTACATTTTTAAATGAGGGTGGTTTTTTTCTTTAAAACA 

TGTTGGAAAGAAGTGTTTTAAGAATAATAATTTTGCAAATAAACTATTAATAAATATTATAT 

GTGATAAATTCTAAATTATGAACATTAGAAATCTGTGGGGCACATATTTTTGOT 

AAAAAATTTTAACAGGTCTTTAGCGTTCTAAGATATGCAAATGATATCTCrAG 

TGTGATTAAAGTAAAACTTTTAGCTGTGTGTTCCCTTTACTTCTAATACTGATTTATGTT 

AAGCCTCCCCAAGTTCCAATGGATTTGCCTTCTCAAAA 

ATTAAAGTGAAAGTTGAAAAAT 
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FIGURE 120 

x signal peptide> 

MLSESSSFLKGVMLGSEFCALITMLGHIRIGHG 
Xstart mature protein> 
NRNlHHHEHHHLQAPNKHMIjQSEDE 
TKHCDKAEFFSSENVKVFESESfMDT^MWmMRK^ 

TTF AIIENLK YFLLKKDP S QPFYLGHTIKSGDIJE WGMEGGI VL S VESMKRLNSLLNIP 

EKCPEQGGMIWKISEDKQLAVClJKYAGWAENAEDADGKDVFOTKSVGLSrKEAMT 

YHPNQVVEGCCSDMAVTFNGLTPNQM^ 

Xpotential N-glycosylation site> 

NGSDND 
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F IGU R E 1 2 1 

CCCACGCGTCCGATCTTACCAACAAAACA£TCC^ 
AAAAAGAGAGAGAGAGAAACAAAAAACC^AAGAGAGAG^tftf^ 

CTGAAACACAATGCACAGAGAGAGGATGCTTCTCTTCCCAAATGTTCTTATGGACTGTTGCT 

GGGATCCCCATCCTATTTCTCAGTGCCTGTTTCATCACCAGATGTGTTGTGACATTTCGCAT 

CTTTCAAACCTGTGATGAGAAAAAGTTTCAGCTACCTGAGAATTTCACAGAGCTCTCCTGCT 

ACAATTATGGATCAGGTTCAGTCAAGAATTGTTGTCCATTGAACTGGGAATATTTTCAATCC 

AGCTGCTACTTCTTTTCTACTGACACCATTTCCTGGGCGTTAAGTTTAAAGAACTGCTCAGC 

CATGGGGGCTCACCTGGTGGTTATCAACTCACAGGAGGAGCAGGAATTCCTTTCCTACAAGA 

AACCTAAAATGAGAGAGTTTTTTATTGGACTGTCAGACCAGGTTGTCGAGGGTCAGTGGCAA 

TGGGTGGACGGCAGACCTTTGACAAAGTCTCTG^^ 

CATAGCTACCCTGGAGGACTGTGCCACCATGAGAGA 

ATGATGTAACCTGTTTCCTCAATTATTTTCGGATTTGTGAAATGGTAGGAATAAATCCTTTG 
AACAAAGGAAAATCTCTTTAAGAACAGAAGGCAC^CTCAAATGTGTAAAGAAGGAAGAGCA 
AGAACATGGCCACACCGACCGCCCCACACC^ 

ATAAGTATTTGTTACTCTGATACAAATAAAAATAAGTAGTTTTAAATGTTAAAAZ^AAAAAA 

AAA7yyiAAAAAAAAAAAA7Uy\AAAAAAAAAAAAAAAAAAAAAAAA 

AAAAA 
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F IG URE m 

xsubunit 1 of 1, 219 aa, 0 stop 
><MW: 25072, pi: 5.16, NX(S/T): 3 

MNSSKSSETQCTERGCFSSQMFLWTYAGIPILFLSACFITRCWTFRIFQTCDEKKFQLPEN 
FTELSCYNYGSGSVKNCCPLNWEYFQSSCYFFSTDTISWALSLKNCSAMGAHLWINSQEEQ 
EFLSYKKPKMREFFIGLSDQWEGQWQWVDGTPLTKSLSFWDVGEPNNIATLEDCATMRDSS 
NPRQNWNDVTCFLNYFRICEMVGINPLNKGKSL 
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